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Heat-sensitive materials 


° At high vacuum 


» With low pressure drop 


“LAZY” MEANS “HORIZONTAL” 
CORROSION CONTOURS AID MAINTENANCE 
HOW TO START STANDARDIZING 


NEW 
Horizontal still can fractionate... 
SkE 

PAGE 


This Girdler hydrogen plant is part of the 
catalytic reformer installation of American 
Gilsonite Co., built by H. K. Ferguson Co. 


Girdler hydrogen plant 


helps convert ore into 


high 


octane gasoline 


The first commercial plant to make 
gasoline from a raw material other 
than crude oil is the refinery of 
American Gilsonite Company 
at Gilsonite, Colorado. Here a solid 
hydrocarbon, Gilsonite* ore, is 
processed into high octane gasoline. 
A Girdler hydrogen plant, shown 
at left, is a key part of the catalytic 
reforming. Its hydrogen, generated 
from propane and butane, is used 
to purify the gasoline produced. 
Girdler has built much of 
America’s hydrogen plant capacity 
installed during the past ten years... 
also many other types of process plants. 
Take advantage of Girdler’s proven 
experience as engineer-constructors 
when you plan modernization or 
expansion of processing facilities. 


 * Gilsonite is a Registered Trademark. 
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JOHN R. CALLAHAM, Editor-in-Chief 


As Professional Men .. . 


As engineers and as specialists 
in the fields of their coverage, CE 
editors are members or attend 
meetings of 71 technical and in- 
dustry organizations in the fields 
of engineering and the chemical 
process industries. 
27+ 44=71: To illustrate, CE 
editors: 

e Are dues-paying members of 
26 engineering, technical and in- 
dustry organizations. 

¢ Hold office, serve on commit- 
tees or otherwise participate ac- 
tively in the affairs of 13 of these 
groups. 

e Attend regularly the meet- 
ings and conventions of 27 organ- 
izations. 

eCover meetings of specific 
interest to our fields of an addi- 
tional 44 organizations. 
16 ~19=0.84: Of the 19 engi- 
neer-editors on CE’s staff, 16 are 
members of AIChE (11 national, 
5 local). This 84% membership 
isn’t surprising, since most of our 
editors are chemical engineers. 
We also have two mechanical en- 
gineers, members of ASME. 

A few more of the 26 groups 
with one or more dues-paying CE 
member: 

Air Pollution Control Associa- 
tion, American Association of Cost 
Engineers, American Ceramic So- 
ciety, American Chemical Society, 
American Nuclear Society, Ameri- 
can Petroleum Institute, Electro- 
chemical Society, National Asso- 
ciation of Corrosion Engineers, 
Society of Chemical Industry, 
Technical Association of Pulp and 
Paper Industry. 

CE editors have held, at one 
time or another, a top or near-top 
position in virtually every leading 
organization in our field. 

We believe in becoming actively 


associated with the industries and . 


professional people we serve. 


Chemical 
Engineering 


THIRD OF TWENTY-SIX ISSUES 


GUIDED 


Sidewise attack beats old fractionating 
problems lying down 


TOUR 


All the packing, plates, risers and bubble 
caps are gone from this “lazy tower.”” New 
horizontal approach to differential distilla- 
tion takes a lot of pressure drop out of high- 
vacuum fractionating. Tested on tall oil, it’s 
a proved way to process, purify and recover 
many heat-sensitive organics and _petro- 
chemicals. (p. 77) 


New jab at atmospheric corrosion 


Corrosion contour maps of plant areas 
can help find your danger spots. They’re 
already serving as part of one of today’s 
highly successful maintenance and _ paint- 


ing programs. (p. 125) 


Very low and very high 


Here’s a speedy way to calculate stage 


requirements ’way at the ends of distilla- 


NEW “LAZY. WER" 
1 


tion diagrams where concentrations are very 
high or very low. Today’s emphasis on 
purity makes it important. (p. 129) 


For fast relief 


Spring-loaded relief valves on your 
equipment protect it against over-pressure. 
But here are the facts and formulas for 
picking the right ones for various condi- 
tions in your processing. (p. 133) 


A real standardization program 


One five-year-old standardization pro- 
gram is now paying off. So-called programs 
of 20 or more years ago are quaint and 
expensive. Now’s the time to learn what 
really can be accomplished. (p. 141) 


Another gap in thermal data now filled 


There’s now one less “lack.” New pres- 
sure-enthalpy diagrams—in usable form— 
have been made for hydrochloric acid and 
chlorine. Vital to designers with problems 
in compression and condensation. (p. 144) 


CE is edited for the engineer concerned with 
chemical operations, whatever his function .. . 
administration, production and plant operations, 
design and construction, research and develop- 
ment, sales and purchasing. More engineers sub- 
scribe to CE than to any other magazine in the 
field. Print order this issue: 


47,271 


evelopments in Chemical Engineering . 


PROCESSES AND TECHNOLOGY 


Fractionator Rivals Multiplate Tower....... 
Tankears Cut Shipping Costs for Crystals... . 
Searchers Seek to Open Literature Logjam. . . 


CHEMICAL PRODUCTS 
Polyvinyl Acetal Bids for Many Jobs....... 


PROCESS EQUIPMENT 
Handling System Brightens Truck Future... . 


CHEMICAL ECONOMICS 
Pesticides Figure on Boost from Soil Bank. . 


PROCESS FLOWSHEET 
Small Change Pays Big Dividend.......... 


94 


102 


FEATURE ARTICLES 

Map Your Protective Coating Program...... 
Editorial Staff 

Find Distillation Stages Graphically........ 
Paul J. Horvath, Richard F. Schubert 

Calculate Spring-Loaded Relief Valves...... 
J. E. Bigham 

Estimate Latent Heat for Mixtures.......... 
Wallace R. Gambill 

How to Start a Standard Program......... 
D. C. Brand, C. W. Sisler 

Thermal Data for Chlorine and HCl....... 
C. J. Dobratz 
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PLANT NOTEBOOK 


Sampler for Particles in Wet Gas Streams... 148 


Jess W. Thomas 
Reliability of a Simple Approximation 


D. S. Davis 

Eliminating Air Bubbles in Measuring Density 150 
S. N. Srivastava 

Simple Flowmeter Handles Small Liquid Flows 152 
R. G. Bierbower 

Convenient Flow Formula for Water in Pipes. . 152 
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the answer 


fo this 


THEY MAY NET YOU A GOOD BIT MOR 
THAN $64,000 


If your answer to any or all of these questions 
is “YES” you may hit the jack pot by in- 
stalling the BIRD-PRAYON HORIZONTAL 
TILTING PAN VACUUM FILTER. 


Ask us to furnish the facts and figures. 
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Petrochemicals & 
Petroleum Refining 


New twist in economical fractionation 


In a unique cost-cutting design, two horizontal vessels or 
“lazy towers” and interlinked condensers handle heat- 
sensitive materials under vacuum conditions. 


Stop burying valuable data 


Petroleum processors, like other manufacturers, are making 
sound progress toward better methods of filing and retriev- 
ing technical data. Here’s how. 


Esso whips wax unit into peak operation 


Engineering know-how made some simple equipment 
changes, got rid of a process weakness and turned the unit 
into the largest of its kind in the world. 


For distillates of ultra-high purity 


New graphic method helps you find theoretical plates for 
distilling towers, shows the effect of operating variables. 
Try it—it’s fast and accurate. 


Guard your refinery’s most vital safety factor. ,.... 


Relief valves are vital links in your refinery’s lifeline. 
Protect equipment by using these methods to size spring- 
loaded type relief valves—correctly. 


For hydrocarbon and petroleum fractions 


Predict latent heat of vaporization for multi-component 
systems. You can extend scanty data by using these reliable 
routes in your distillation operations. 
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4027 stock items 


You can plan for economical, effi- 
cient butt-welded corrosion piping 
with assurance of quick availability 
of FLOWLINE Fittings. Delivery 
can be made from stock by leading 
distributors. Made in sizes 4” 
through 12” — Schedules 5S, 10S, 
40S, 80S — Stainless Types 304, 
804L, 316, 347; Monel, Nickel, Alu- 
minum. Seamless fittings with all the 
plus values . . . at no extra cost. 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 
World's lorgest Manufacturer of Stainless Welding Fittings 


FLOWLINE’ 


WELDING FITTINGS 
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ELECTRONICS 


D PROCESSING 


compressed air 

vital 
factor... 


JOY COMPRESSOR 


oy WG-9 oil-free compressors are equipped 
a A carbon graphite piston rings. These need 
no lubrication, and compensate automatically 
for wear. Special lightweight pistons; large, 
direct air passages; and liberal water-jacketing 
reduce heat and minimize ring wear. 

Patented Dual Cushion valves are made of 
corrosion-resistant materials. All wearing areas 
except the rings, are either chrome-plated, sur- 
face-hardened, or made of stainless steel. 

The Joy WG-9 is a double-acting, water- 
cooled compressor designed for continuous 


Write for FREE Bulletin. 104-11 


Consubt 0. Joy Engine, 


service. It is full force-feed lubricated and fea- 
tures replaceable-on-the-job cylinder and 
crosshead liners. Capacity is to 881 CFM, 
125 psi. This unit is passe A also as a lubri- 
cated machine for standard air needs or for 
vacuum pump service. 

Joy builds regular and oil-free compressors 
to meet any capacity and pressure requ irement. 
For complete details, write to Joy Manufacturing 
Company, Oliver Building, Pittsburgh 22, Pa. In 
Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


WSEW 16160-104 


for VANEAXIAL FANS © COMPRESSORS * OXYGEN GENERATORS 
VACUUM PUMPS AND BOOSTERS 
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SPECIALISTS IN THE COMPRESSION AND 
MOVEMENT OF AIR AND. GASES SINCE 1885 


a 
a 
| a= 


2 


We get “more production with less equipment” is the way 
M. J. Clement III, President of Merchants Fertilizer Company 
of Pensacola, Florida, sums up the situation. About a year ago 
his firm purchased 4 new “‘PAYLOADER”’ tractor-shovels (3 model 
HA’s, 1 model HAH) to replace 7 older machines (4 HA’s, 3 
HAH’s) destroyed in a plant fire. 


As a result of this forced equipment replacement, Mr. Clement 

is counting these benefits: Efficiency increased almost 50% — 

same annual tonnage (30,000) handled with 4 machines in 

place of 7; Operating costs decreased — run and maintain only 

wl 1s anay scarifier a chment now 

available for HA and HAH “PAYLOADER” models. 

ertili packed To what does Mr. Clement attribute this fortunate condition? 

ge He says that the modern HA’s roll-back bucket loads with less 

effort, delivers with less spillage and operates with lower main- 

; tenance. ‘‘With such operating efficiency, average unloading 

TIT ITIT II time for a 65-ton rail car has been reduced to 2 hours, 10 minutes 


on a 35-ft. haul.” 

On the basis of greater production alone, many plants have 
found that it pays them to replace older units with new 
“PAYLOADER” models. Without obligation, your nearby Hough 
Distributor will demonstrate on your work. Call him today! 


ec Modern Materials Handling Equipment 7 
4 THE FRANK G. HOUGH CO. | KA 


THE FRANK G. HOUGH CoO. 
754 Sunnyside Ave., Libertyville, Ill. 
Send PAYLOADER information on: 
C HA (2,000 Ib. carry) and HAH (3,000 Ib. carry) 
(0 Searifiers for HA and HAH 
(C0 Larger models (up to 9,000 Ib, carry cap.) 


LIBERTYVILLE, ILLINOIS 
SUBSIDIARY—INTERNATIONAL HARVESTER COMPANY 
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need 


steam traps? 


name the way you want them 


TYPE A 


Nicholson can supply your steam traps, exactly as 
you want them .. . for any service, any condition. 
Name the size, material, pressure, capacity you 
need. Types A, D, C are the ones you’ll most 
likely use. Make your selection. 

Sizes: A—from 14” to 1’. D—from 14” to 34”. 
C—from 14” to 2”. 

Materials: Cast Iron and Cast Steel. 


Pressures: A and D—Vacuum to 200 lbs. C— 
Vacuum to 300 Ibs. 

Capacities: From two to six times greater orifice 
area and capacity than other traps of compa- 
rable size. 
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TYPE D 


TYPE C 


Why wonder about your steam traps .. . when you 
can get Nicholsons exactly as you need them for 
your own applications. Nicholson traps are simple 
in design, have only one moving part... a valve 
that dischargescondensate and prevents steam loss. 


You get faster warmup, with high air-venting 
capacity. You eliminate costly leakage, with a 
powerful shut-tight valve action. You get a trap 
that’s service-tested, when you specify Nicholson. 
You can try one... without obligation! W. H. 
Nicholson and Company, 12 Oregon St., Wilkes- 
Barre, Pa. Sales and engineering offices in 98 
principal cities. 


of Wilkes-Barre 
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For wider adaptation ... and 


unmatched Service Life ...... the New 


We invite you to inquire into the savings which the Pounds 


new line of Vogt GP Drop Forged Steel Valves can make Se 


possible in your operations. Not only do their many (2000 pounds cold) 


unique and exclusive features make them more economical 


of operation, but their broad adaptability to so Featuring 
many industrial applications permits a substantial Stellite 


reduction in operating overhead. 


Service lite, 100, in enhanced 
with Stellite faced seating surfaces Seating Surfaces 


which are available at no 


extra cost along with Si ” 2” 
izes Ya” to HEN 


many other toms 


Y VOGT MACHINE CO. 
Lovisville, Kentucky 


This 32-page catalog illustrates and 


gives complete specifications on 11 


types of the new Vogt GP forged 


FR E E steel gate.globe and angle valves. 


Send for your free copy — 


Supplement ceady reterence in pur 


fo Vogt chasing, Use the coupon 


for convemence. 


HENRY VOGT co. 
10, 


GP Valves completely fill the 
demands of industry for a fine of compact, 
hghter weight, shorter face-to-face valves. 


py of New Vogs Catalog 


Scill cetaining the safery and ruggedness in 
material, these 


and socket weld end valves, 


im sizes from through 2", are rate 


pounds af 850°F amt 2,000 pounds at 10°F 


Tough valve buyers 
this kimd of... 


Toughness 


cart 


“HAYNES STELLITE 


Here's why:—They know that to foil those performance—longer, drop-tight service with 


lew ries. 
niques: resulting, formance in ren related troublesome valve “termites” —erosion, corro minimum, low cost maintenance—in_ petro- 
forging joneering and Jants, powet Jere range of F. sion, and galling—requires builtin toughness leum refineries, chemical plants, power plants 
Drof half century OF of forged itable in 2 compl soo pounds at which only seats faced with hard facing alloys and other industries. Available in a complete 
than Vogt in € ngth and ~ nd ree AND hardened wedges can provide. Yes, it range of sizes from Yj," to 2” and rated 800 
Bt serene’ Ys" 00 00°F. 
art mate Valves. 4 nds at res takes BOTH to do a real job and GP Valves pounds at 850 F. and 2000 pounds at 100 F 
valves, Vogt GP ind 2000 the feat” 
steel new line of 8 ned open is ries describing provide both at no extra cost! : 

safety clean, fine gr" Advt. No fina st Adit, No. 5 in a series describing the features 

killed, and treatme Vogt GP Valees- Vogt GP Valves feature the toughest and, of Voot GP Valves 

hearth steel billets, additional gen refine of since they are precision finished, the smooth- 

est seating surfaces obtainable anywhere Wrote Yow COPY at Supplement 


That's why they are setting new standards of 


VOGT MACHINE 
P.O. Bex 1918 —Loviswille 

SALES OFFICES. Mew Yor, Ce De! 


VALVES 


WAYNES STELLITE—Trode-mork of 
Union Corbve ond Corben Corporetion 
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FLAT FoR 
BROACHED 
HANOWMEEL 

BEARING. COUNTERBORE 

SURFACED 

SECTION THRU 
YOKE NUT 
FOR GATE VALVE 


---On top 
and 


in sight 


makes it easy 

to identify valves 
—even in 

insulated lines 


STAINLESS STEEL 


The Vegi tell-ef identification dist, on every 
valve. is permanently located obove the hond- 
wheel for complete ond convenient identifica 
tion. It shows valve size, cotolog ond drawing 

mber, materials used for princ ON 

square broached hole of the handwheel, Non- 
rotating yoke nuts, for globe and angle valves, 
are of the same superior design and quality. 
Vogt GP Valves are available in a complete 
range of sizes from Y," to 2” and rated 800 


Heat and wear-resisting stainless steel yoke primory pressure and temperviure rotings. The 
nuts in Vogt Valves give longer trouble-free 
service, We have proved this in our own 
“Torture Chamber,” under constant and accel 
erated testing, as well as in tough service 


flot on the handwheel protects the disc in assem 
bly ond in service 

Vog! GP Valves are availoble in o complete 
range of sizes from 4” to 2”, with HAYNES 
STELLITE’ faced seoting surfaces ond roted 800 


applications. They are made from @ special 
stainless steel alloy having excellent bearing 
quality, matchless strength, and a melting 
point of approximately 2700°F 

The rotating gate valve yoke nut design, 
iMustrated, has flats for a tight fit with the 


pounds at 850 F. and 2000 pounds at 100°F. 
Adv. No. 6 in a series describing the features 
of Vogt GP Valves. 


HENRY VOGT MACHINE CO. 
Be: —Lovisvilte 


pounds ot 850° F. and 2000 pounds ot 100° F 
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WHAT...a “super market” 


this business? 


Type 657 with 
3500 Positioner 


Type 630 Joe”’ 
Field Regulator 


Series 298T Gas 
Regulators 


Type 4150 and 4160 
Wizard II Pressure 
Controllers 


Type 95 Pressure 
Reducing Valve 


Series 99 Multi- 
Purpose Gas Regulator 


Type 655-A 
Pressure Regulator 


FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 


February 10, 1958—Cuemicat ENGINEERING 


! 
I; = 


YES! now you can shop by phone, wire or TWX... 


for shipment within hours! 


Series 2500-249 and 
259B Level-Trols 
Cage Sizes 14” and 32” 


Series S100 and 730 
Service Regulators 


Type 92B Pilot 


Operated Steam 
Reducing Valve 


SINCE 1880 


FACTORY STOCK ALWAYS ON HAND: 


e Large stock of DIAPHRAGM CONTROL VALVES 
e Wide choice of LIQUID LEVEL CONTROLLERS 
e Assorted types of MULTI-PURPOSE REGULATORS 


Type 75 Water 
Reducing Valve 


Series 620 and 621 
Farm Tap Regulators 


Series 67FR 
Combination 
Filter Regulator 


Fisher’s new special service department is 
organized much like a super market 

to help you meet emergency requirements 
with dispatch and speed. 


A stock of the popular and standard 
diaphragm control valves, Wizard Controllers, 
level - trols and all types of gas regulators 
are kept on the shelf at all times ready to go. 


Every Fisher representative receives a 
weekly list of all available types 
for the following week. 


Now, when you're up against an emergency, 
phone, wire or TWX (Marshalltown 578 

or 579) the factory or your Fisher 
representative ... your order will be enroute 
within 36 hours (except Saturday and Sunday) 
after it is received in Marshalltown. 


FISHER GOVERNOR COMPANY 


Marshalitown, lowa/Woodstock, Ontario/London, England 
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After 3 years of service, 
temperature approaches 


with Trane Brazed Aluminum 


Some well-known firms using Trane 
Brazed Aluminum Heat Exchangers 


Hydrogen Purification Plants 
Spencer Chemical Co., 
Vicksburg, Miss. 

Grand River Chemical Division 
of John Deere & Co., 

Pryor, Oklahoma 
Cooperative Farm 
Chemicals Assn., 
Lawrence, Kansas 
Grace Chemical Co., 
Memphis, Tenn. 
Atlantic Refining Co., 
Philadelphia, Pa. 
Mississippi River Fuel Corp., 
Louis, Mo. 
Northern Chemical Industries, 
Searsport, Maine 
St. Paul Ammonia Products, Inc., 
Pine Bend Plant 
P.O. Box 418 
South St. Paul, Minn. 


Air Liquefaction Plants 
Weirton Steel Company, 
Division of 
National Steel Corporation, 
Weirton, West Virginia 
Air Reduction Sales Co., 
Chicago, IIl., Butler, Pa., 
Riverton, N. J 
Atlantic Refining Co., 
Philadelphia, Pa. 
Pennsylvania Salt 
Manufacturing Company 
of Washington, 
Tacoma, Washington 
Ketona Chemical Corp., 
Ketona, Ala. 
Monsanto Chemical Co., 
Texas City, Texas 
U.S. Industrial Chemical Co., 
Division of National Distillers 
Chemical Corporation, 
, Illinois 
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Foster Wheeler reports... 
..pressures 300 psig 
Heat 


Trane equipment, operating at —300 F, helps produce 
ammonia synthesis gas at John Deere nitrogren plant 


When Foster Wheeler Corporation designed 
this synthetic nitrogen plant for John Deere & 
Company, TRANE Brazed Aluminum Heat 
Exchangers were used in the nitrogen wash 
scrubbing system. Now, after more than three 
years of service, Foster Wheeler reports that 
the TRANE equipment has operated without 
trouble of any kind. 

In this Foster Wheeler process, the syn- 
thesis gas undergoes final stages of purifica- 
tion at temperatures down to -300 F, with 
operating pressures up to 300 psig. 

The performance characteristics of the 
TRANE Brazed Aluminum surface make it 
possible to maintain a temperature approach 
of 5 F at the cold end, thus reducing refrig- 
eration costs while maintaining outstanding 
purity of the product. 


THE GRAND RIVER CHEMICAL DIVISION of John Deere & 
Company operates one of the country’s most modern and 
efficient synthetic nitrogen plants at Pryor, Oklahoma. De- 
signed and pers hee by Foster Wheeler Corporation, 
this plant produces ammonia from natural gas-—most of 
whieh is converted to tm agricultural and feed grade 
urea. A combination of three processes is used: Synthesis 
gas generation—including Texaco partial oxidation; Am- 
monia synthesis—by Casale; Urea synthesis—by Pechiney. 


GRACE CHEMICAL COM- 
PANY’'S Memphis ammonia 
plant uses a process similar 
to that described above, with 
identical exchangers. Also de- 
signed by Foster Wheeler, 
this system has two lines of 
switch exchangers and a re- 
boiler that consists of TRANE 
Brazed Aluminum cores of 
corrugated fin design. Opera- 
tion is at approximately 275 

sig. Temperatures range 
rom 50 F to -300 F with a 
5 F difference between 
streams entering and leaving 
the cold end. (Picture taken 
during installation.) 


THE TRANE COMPANY, LA CROSSE. WIS. e¢ SCRANTON MFG. DIV., SCRANTON, PA. 


More and more of today’s most modern low 
temperature gas separation plants rely on 
efficient, lightweight TRANE Brazed Aluminum 
Heat Exchangers for cutting costs, maintain- 
ing high production standards. If you have a 
heat transfer problem involving low tempera- 
tures, multi-stream operation or close ap- 
proaches, turn to TRANE. Thirty years of 
varied heat transfer experience is at your serv- 
ice! Ask your TRANE Sales Office for informa- 
tion, or write TRANE, La Crosse, Wisconsin. 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR 
CONDITIONING, HEATING, VENTILAT- 
ING AND HEAT TRANSFER EQUIPMENT 


TRANE Brazed Aluminum 
Heat Exchangers, either 
individual cores or multi- 
core assemblies (illustrated at 
right), may be headered for 
multi-stream operation com- 
bining as many as four 
different heat exchangers in 
one unit. The inherent prop- 
erties of aluminum and the 
unique design make these ex- 
changers ideally suitable for 
low temperature applications 
in gas separation plants. 
TRANE Brazed Aluminum 
Heat Exchangers are light- 
weight, compact—save space, 
reduce construction costs. 


TRANE COMPANY OF CANADA, LTD., TORONTO « 96 U.S. AND 19 CANADIAN OFFICES © 
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PACKAGE TYPE 
STATIONARY 
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@ 75 to 250 horsepower 
@ for vacuum service and pressures to 5,000 pounds 
one to four stages of compression 


e built-in motor, coupled or belt drive 
economical 
simple - compact 
long life - low upkeep 


adaptable - smooth 


easy to install 


AIR AND GAS COMPRESSORS * VACUUM PUMPS + PNEUMATIC TOOLS * ELECTRIC TOOLS © DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS 
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LARGE-DIAMETER Republic “Dekoron-Coated” E.M.T. 
is easily bent with a hydraulic bender. The 

sizes are bent with the ELECTRUNITE roll-type 
hand bender. Uniform steel, coupled with a uniform, 
tough polyethylene coating, helps make wrinkle- 
proof bends every time—added savings to you. 


Owner: U. S. Industrial Chemicals, Inc., Tuscola, Illinois — Phosphor-Acid Plant, 
Electrical Contractor: Harrison Blades, Decatur, Illinois. 


REPUBLIC 


REPUBLIC Woldi Wideal Range of Standard Steels 
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Tuscola Chemical Plant Protects 
Electrical System 4 Ways 


Installation of Republic “Dekoron-Coated” E.M.T. Seals Out Corrosion 
—Protects Circuits from Moisture, Fire and Mechanical Damage 


Add U.S. Industrial Chemicals, Inc. to the 
growing list of chemical manufacturers using 
Republic ELECTRUNITE® ‘“‘Dekoron-Coated” 
Electrical Metallic Tubing. This corrosion- 
free electrical raceway is being widely used in 
the big expansion program at the company’s 
Tuscola, Illinois, petrochemical operation. 


“Dekoron-Coated” E.M.T. is used wherever 
excessive corrosive fumes, gases or steam pre- 
sent a threat to electrical systems. It provides 
the moisture, fire, mechanical and electrically 
grounded protection of zinc-coated steel— 
plus the complete corrosion protection of its 
tough, polyethylene coating. 


*Dekoron-Coated” Republic E.M.T. is easy to 
install. It can be cut to length and bent to fit with 
ease. Moisture-tight, continuously grounded 
corrosion- protected joints are made by wrap- 
ping the threadless connectors and couplings 
with plastic tape. Complete protection is thus 
assured throughout the entire run. 


As an original installation or replacement, 
*Dekoron-Coated” E.M.T. costs less because 
it lasts longer. The Dekoron coating is avail- 
able on Rigid Steel Conduit as well as on E.M.T. 
Your Republic Steel and Tubes representative 
will provide you with complete details. Or 
mail us the coupon for literature. 


rosion is a problem, is provided by Republic 
ENDURO Stainless Steel Barrels and Drums. 
These containers give you maximum protection 
against product contamination. ENDURO never 
affects nor is it affected by most chemical 
products. Its smooth, hard surface offers little 
foothold for contaminants or bacteria. It re- 
sists rust and corrosion. Resists hard use and 
abuse. ENDURO containers never need paint- 
ing. Last indefinitely. There qre many styles 
to choose from in sizes up to 55 gallons. Mail 
the coupon for compiete information. 


PROTECTION for packaged goods, where cor- ] 


PROTECTION against corrosion, and a substan- 
tial savings in maintenance costs, are being 
realized by hundreds of processors using 
equipment made from Republic ENDURO 
Stainless Steel. This versatile metal presents a 
smooth, hard surface that locks out contamina- 
tion. It has no applied surface to crack, chip, 
flake or peel away. ENDURO’s high resist- 
ance to corrosion keeps critical processes pure. 
Safeguard the quality and purity of your 
product, and cut costs, by using equipment 
made from Republic ENDURO Stainless 
Steel. Your equipment supplier has all the 
facts. Or send us the coupon. 


REPUBLIC STEEL CORPORATION 
DEPT. C-3948-A 
3116 EAST 45th STREET » CLEVELAND 27, OHIO 
Please send more information on: 
0 “Dekoron®-Coated” E.M.T. 
0 Stainless Steel Barrels and Drums 
ENDURO® Stainless Steel 


Name Title 


Company 
Address. 
City. Zone State. 
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Pioneering in ion 


@ The first five ion exchange plants. 
for extracting uranium on a produc- 
tion basis were designed by Permutit 
engineers. The first of these has been 
producing uranium since October, 
1952. All of these pioneer ion ex- 
change plants—and many other large 
Permutit-designed installations in 
South Africa, Belgian Congo and 
Canada—are producing at high 
efficiency. 

Six out of seven of the top-produc- 
ing U. S. uranium mills using the 
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Photo symbolizes Permutit’s two-fold interest in ion ex- 
change metallurgy: project engineering and resin technology. 


resin-in-pulp process now depend 
on Permutit SKB ion exchange res- 
in. Permutit SKB provides high ura- 
nium capacity and efficient recovery 
under production conditions. It was 
developed by Permutit resin re- 
search especially for uranium 
extraction. 

This record shows that Permutit 
is in ion exchange metallurgy “with 
both feet” . . . in both process engi- 
neering and resin chemistry. And 
Permutit’s research program in this 


exchange metallurgy 


field promises important new devel- 
opments on both fronts. 

The Permutit Company, Dept 
CE-2, 50 West 44th St., New York 
36, N. Y. and Permutit Company of 
Canada Ltd., Toronto 1, Ontario. 


PERMUTIT. 


rhymes with “compute it’ 
a division of PFAUDLER PERMUTIT INC. 
Water Conditioning 
lon Exchange ¢ Industrial Waste Treatment 
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Here’s why a Link-Belt engineered screw conveyor installation means 


a better-working system 
less work for you 


e Thorough engineering analysis of all conditions 


e Unbiased selection from industry’s most complete 
range of components 


e Expert field erection 
e Full responsibility for satisfactory performance 


ROM design of equipment to operation, you leave noth- convenient, one-source supplier for all your requirements. 
ing to chance when you leave everything to Link-Belt’s Ask your nearest Link-Belt office for Data Book 2289, 
complete screw conveyor service. Whatever your needs, 
Link-Belt can engineer a system to meet them exactly... atte 
if desired, will handle entire erection and accept full respon- am ON 
sibility for placing your system in operation. L F N Ke > | 
Included in Link-Belt’s full line of components are 17 PO, MA 
basic screw designs, available in a variety of metals. Each % 
offers Link-Belt’s exclusive Quik-Link feature that permits : 
fast, easy removal of any conveyor screw section or hanger SCREW CONVEYOR EQUIPMENT 
without disturbing other components. An equally complete LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chi- 
line of troughs, ball and babbitted bearing hangers, trough 
ends with ball bearing flange blocks and trough end seals, in All Principal Cities. Export Office: New York 7; Canada, 


: : : Scarboro (Toronto 13); Australia, Marrickville, 
couplings, gates, spouts, and drives makes Link-Belt your South Africa, Springs. Representatives Throughout the World. 
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Sturtevant Air 
Separators 


TAILINGS 
DISCHARGE 


top Overworking Grinding Mills 


Air Separator 


Primary Mill runs open, starting circulating load 


further classifi 


LET STURTEVANT AIR SEPARATION HELP YOUR SYSTEM 
PRODUCE UP TO 300° MORE 40 TO 400 MESH FINES — 
CUT POWER COSTS AS MUCH AS 50% 


Fines that pass through grinding 
mills unhindered, serving only to in- 
crease the work load, can be quickly 
classified by a Sturtevant Air Sep- 
arator operating in closed circuit. 
With all oversize automatically re- 
turned for further grinding, the 
result is production capacity im- 
possible to achieve in single-pass 
grinding — as well as a better, more 
uniform product. 


Closed circuit grinding and air 
separation is of proved advantage 
in all secondary reduction processes. 
Grinding mills are free to perform 
at top efficiency, their output fre- 
quently increased as much as 300% 
and power costs cut up to 50% 
(documented by 30 years of Sturte- 
vant air separation experience in 
the cement industry). Further, at- 
tritional heat is dissipated by greater 
surface exposure. 


Sturtevant Air Separators Keep Grinding Units At Peak 
Efficiency — Classify Feed Loads to 800 Tons Per Hour 


Sturtevant Air Separators circulate pro- 
duction loads with exact control of air 
currents and centrifugal force. Simple ad- 
justments make possible counter-action 
between the two to the point where a 
product of almost any desired fineness 
may be collected while coarser sizes 
are rejected. 

A 16 ft. Sturtevant, for example, took 
a feed rate of 800 tph, containing only a 
small percentage of desired fines, and de- 
livered 30 tph 90% 200 mesh, recirculat- 
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ing the oversize through the grinding 
circuit. (In the cement industry, Sturte- 
vant units deliver up to 60 tph raw cement 
fines, 40 tph finished cement fines.) 

Sturtevant’s ability to engineer precise, 
high capacity classification for closed cir- 
cuit grinding systems is the result of long 
experience with a wide variety of dry 
processes. Sturtevant designed its first air 
separator some 40 years age — and has 
been pioneering developments in centrif- 
ugal classification ever since. 


through air separator. Desired fines are dis- 
charged, and oversize is fed to secondary 
grinder and then returns to air separator for 
cation. 


Current users of Sturtevant Air 
Separators include manufacturers 
of sulfur, soybeans, phosphate, 
chocolate, feldspar, sand, pig- 
ments, limestone fillers, abra- 
sives, plasters, ceramics and 
cement. 


Designed for precise separation of 
all granular materials, Sturtevant 
Air Separators have been adapted 
to other materials as well. Johns 
Manville, for example, uses a 10 
ft. model to separate 3 to 6% un- 
desirable rock from asbestos. 


Ruggedly constructed, Sturtevant 
units are designed for minimum 
maintenance — at a Midwestern 
rock-crushing plant, a 10 ft. Sep- 
arator operates outdoors year- 
round with only routine care. 

For further information, request 
Sturtevant Bulletin No. 087. Write 
Sturtevant Mill Co., 100 Clayton 
St., Boston 22, Mass. | 


STURTEVANT 


Dry Processing Equipment 


CRUSHERS GRINDERS MICRON-GRINDERS 
SEPARATORS BLENDERS GRANULATORS 
CONVEYORS © ELEVATORS 
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Lower cost per year valve service is guaran- 
teed by Homestead Lubricated Plug Valves. 
These are the features that make them leak- 
proof and extend their useful life . . . rein- 
forced Teflon* head seal, double ball and 
lubricant sealed check valve, and their exclu- 
sive controlled pressurized lubricant seal. 
Homestead’s controlled lubricating system 


forces a chemical film over all sealing sur- 
faces at more than 300 pounds pressure. In 
addition, it prevents sticking, by its piston- 
like movement of the plug during each 
lubrication. See how Homestead fills your 
valve needs. Write today for Reference Book 
39, (Section 5), for complete information 
on Homestead Lubricated Plug Valves. 
*DuPont registered trademark. 


P. O. Box 13 


HOMESTEAD VALVE COMPANY 


Coraopolis, Pa, 


h 


Uncontrolled dust in your plant can impair employee 
health or working efficiency, shorten machine life, contami- 
nate critical materials, cause excessive plant clean-up and 
maintenance costs and disrupt community relations. 


You can trap dust at its source, and eliminate its nui- 
sance, irritating, toxic or abrasive effects—with Dracco 
Dust Control Equipment. Men and machines work better 
in clean, pleasant surroundings. Absence of dirt and corro- 
sion keeps maintenance costs lower. 

If dust is sapping your profits by causing production 
slowdowns, downtime and personal discomfort, take 
positive action. Call or write Dracco today. 


D R A C C DIVISION OF 
FULLER CO. 


4040 East 116th Street + Cleveland 5, Ohio 


This plant costs less to operate because 
Dracco Dust Control protects product 
purity and avoids serious clean-up problem. 
Binney & Smith, Inc., manufacturers of 
nationally known “Gold Medal Crayola® 
Crayons’, selected a Dracco system to 
collect organic pigment dusts from produc- 
tion units (below). 


HERE’S HOW TO REDUCE COSTS WITH 
DRACCO DUST CONTROL: 


© Eliminate health and safety hazards by stopping spread 
of toxic dust 

¢ Lengthen machine life by preventing abrasive wear 

© Protect vital materials by trapping contaminating dusts 

© Cut plant housekeeping costs by eliminating clean-up 
problems 

© Improve community relations by halting air pollution 


on 

t fi ynent 

comalas detailed data and valu- airstream conveyors 
dust control equipment 
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THE NAME THAT | 


Pumps that bear the name Wilfley 
are money savers. Production 


records consistently prove that 
Wilfley quality pays off in lower 
pumping costs. Rugged, 
heavy-duty construction provides 
long, trouble-free service on 
tough as well as easy pumping 
jobs. Let a Wilfley Acid Pump 
go to work for you... it starts 
saving money the moment it goes 
into action. Available with 
pumping parts of the machinable 
alloys as well as plastic to meet 


all requirements. 


wiley Sand Pump, 
“Companions in Economical Operation’ 


Write, wire or phone for complete details. 


A. R. Wilfley and Sons, Inc. 


DENVER, COLORADO, U.S.A. 
NEW YORK OFFICE: 122 EAST 42ND STREET, NEW YORK CITY 17 
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CONTOUR TRENTWELD TUB- 
ING is furnished in ten basic 
classifications: Pressure Tub- 
ing, Mechanical Tubing, 
Aircraft Tubing, Heat Re- 
sistant Tubing, Orna- 

mental Tubing, Sanitary 
Tubing, Beverage Tub- 
ing, Large Diameter 
Tubing, Shaped Tubing, 
and Formed Tubing. 


Trent offers tubing in sizes ranging 
from %” to 40” O.D. and in a wide 
range of grades. These include: 
Hastelloy,* Zirconium, Zircaloy, 
Titanium and 10-9-DL grades. All 
are made by an exclusive welding 
process—Contour Trentweld®—which 
virtually eliminates the bead. Fur- 
thermore, by cold working and an- 
nealing after welding, Trent makes 
the weld equal in strength and corro- 
sion resistance to the parent metal. 
To insure that Trentweld tubing 
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TRENTWELD tubing is equal in strength and 
has more uniformity than tubing made by any 
other method of manufacture 


is of the highest quality attainable, 
a rigorous quality control program 
is carried out. Samples of each lot 
are tensile tested. Periodic tests — 
flattening, reverse bend, flare and 
flange, coil, and pressure — are 
conducted. Rigid corrosion tests are 
made on all lots intended for corro- 
sive applications. When requested, a 
unique “single-wall’’ X-ray inspec- 
tion is made as your final assurance 
of a sound, uniform product. 

Why not take advantage of Trent 


quality when you order stainless or 
high alloy tubing? For further in- 
formation, write for the Trent tubing 
handbook, Trent Tube Company, 


East Troy, Wisconsin. 
*Trademark of Haynes, Stellite Co. 


TUBE 
COMPANY 


Subsidiary of Crucible Steel Company of America 


GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WIS.; FULLERTON, CALIF. 
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DEAERATOR  DEMINERALIZER ‘ZEOLITE SOFTENER HOT PROCESS SOFTENER 


aASSUTeC ¢ comple fe water conditioning ser vice 


For over half a century Cochrane Corporation 
has pioneered major developments in the field 
of water conditioning. Today, Cochrane leads ‘ 
in installation of deaeration, hot process and é 
hot lime zeolite equipment. é 


Development of the Cochrane Hydromatic 
Valve sets a new standard in automatic control 
for Ion Exchange Processes. 

Cochrane’s background as heat engineers 
has also been responsible for the development of 
steam specialties recognized and used through- aah 
out industry today. The C-B Jet Pump im- : 
proves heat transfer, reduces drying costs with 
resultant product improvement and _ usually 
increases production output. 

This complete service, available at Cochrane, 
provides a single responsibility for continuous 
satisfactory operation of every installation. It 
is an assurance that guarantees will be met. 
Why not consult Cochrane? 


STEAM PURIFIER OIL SEPARATOR C-B SYSTEM 


FILTER 
| | Ee Representatives in Thirty Principal Cities in U.S., San Juan, PuertoRico; Honolulu, 
Howaii; also: Paris, France; La Spezia, Italy; Mexico City, Mexico; Havana, 


Cuba; Caracas, Venezuela; San Diego, Chile; Manila, Philippine Islands. 
¢ 6 RP A N Pottstown Metal Products Division—Custom built carbon steel ond alloy 
pro 


3113 N. 7TH STREET, PHILADELPHIA 32, PA. 
NEW YORK e PHILADELPHIA e CHICAGO 
Cochrane Water Conditioning Ltd., Toronto 4, Montreal 1, Winnipeg 1, Canada. 


Demineralizers * Hot Process Softeners * Hot Zeolite Softeners * Dealkalizers * Reactors * Deaerators * Continuous Blowoff Systems + Condensate 
Return Systems + Specialties 


4 . 
MULTIPORT RELIEF VALVE 
| | 
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Progress with UU Ml 


Giant autoclave is divided into six inner com- 
partments, each with a turbine impeller for 
agitating slurry, which contains cobalt, nickel, 
copper arsenic, iron and sulfuric acid, and iron- 
arsenic compounds. The reaction is carried out 
at pressures of 550-600 psi, at temperatures 
exceeding 400°F. The Calera Mining installa- 
tion, at Garfield, Utah, was engineered by 


Chemical Construction Corporation. 


4™ BIRTHDAY FOR 
TITANIUM TURBINE 


in corrosive slurry that quickly kills other metals 


IS encrusted, scale-covered 
turbine impeller made from 
Mallory-Sharon titanium is a thing 
of beauty to the cost-conscious Calera 
Mining Company. It’s passing in- 
spection after four years service in 
as corrosive an environment as you 
are likely to meet. 


Calera oxidizes and leaches cobalt- 
arsenic-sulfide concentrates in a giant 
high-pressure, high-temperature 
autoclave. The autoclave, or pres- 
sure vessel itself is lined with acid 
resisting brick. But the turbines, pip- 
ing, thermowells, and flange linings 
must be metal. 


The piping, fabricated from 
Mallory-Sharon titanium, has seen 
continuous service—where alloy 
steels and nickel alloys failed in a 
matter of hours. Even on the hefty 
turbines, the longest service obtained 
was a few weeks—before titanium 
was fully specified for all turbine 
parts including fasteners. With flange 
linings and other parts the story is 


the same—titanium is the only choice 
from an economic standpoint. 


Have you a corrosion headache 
that titanium can turn into a success 
story? We can help you evaluate 
this remarkable metal in your plant, 
supply engineering assistance, and 
deliver your sample or prototype 
requirements from stock. Call or 
write now for complete information. 


NVALLORY-SHARON 


METALS CORPORATION 


NILES, OHIO 


Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 
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Yarway Impulse Traps give 
ood performance, free from worty 


Mr. Terrill*, you have more 
than 100 Yarway Impulse 
Steam Traps on almost every 
press in this Boonton Molding 
Co. plant. Why do you use 
Yarway ? 


Because we never have to 
worry about them. They give 
good performance on our 
presses 24-hours a day and 


never cause any trouble. “Our presses are individually trapped with 
Yarways—over 100 of them in the plant” 


long h b i 
Q. Any other advantages? For free copy of new booklet, 
ah Why and How of Steam Trap- 
ping,’’ write: 
we're almost 100%. There tory of parts, and they re YARNALL-WARING COMPANY 
easy to order from our dis- 137 Mermaid Avenue 


are only a few other type > ; 
traps left. They’ll soon be tributors. Philadelphia 18, Pa. 


replaced by Yarways. *STANLEY TERRILL, 
: Ss Plant Engineer, Boonton Molding Co., 
Boonton, New Jersey 
These presses are pretty hot. 
At what temperatures do you 
mold? 


About 350°F. That’s another 
advantage of Yarways. They 
keep the presses at high mold- 
ing temperatures. 


OVER 1,200,000 YARWAY IMPULSE STEAM TRAPS ALREADY USED e STOCKED AND SOLD BY 275 CONVENIENT 
LOCAL INDUSTRIAL DISTRIBUTORS ¢ NATION-WIDE YARWAY ENGINEERING STAFF AT YOUR SERVICE. 
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HARDEST MAN-MADE METAL! 


TALIDE METAL, a tungsten carbide of superior quality, is harder, stronger, 
and more resistant to abrasion than any other metal. Properly applied, it 
gives superior service on applications where wear, heat, strain, and shock are 
destructive to other metals. 


@ ABRASION RESISTANCE— Up to 100 times that of steel. 


@ COMPRESSIVE STRENGTH— Higher than all melted, cast or forged 
metals and alloys. 

@ RESISTANCE TO DEFORMATION— 2 to 3 times greater than steel. 

° ——— Resists oxidation and thermal shock up to 

@ THERMAL EXPANSION— Less than half the rate of steel, “creep” is 


negligible. 
@ FRICTIONAL RESISTANCE— Lower than steel, non-galling, “slippery” 
properties higher. 


ALL TALIDE METAL grades are made in latest type vacuum electric 
furnaces by precision methods under rigid control. A wide variety of shapes 
and sizes can be supplied—up to 25” in diameter, 100” in length, and 5000 
pounds by weight. Parts can be supplied to any grit finish required down to 
one micro-inch. The physical properties of the most commonly used grades 
are listed below. Other grades are available for specialized applications. 


PHYSICAL PROPERTIES OF TALIDE METAL (P. S. I) 


Steel Paddle After >) 


Less Than 50 Hours 


(Worn to 1/2 Length) 


Talide-Tipped Paddle 
After 2500 Hours 
(Negligible Wear) 


Leading brick manufacturer reports Talide-tipped 
pug mill paddles have outlasted 50 sets of hard- 
faced steel paddles to date—and are still in use. 
Operation involves mixing abrasive ceramic, 
clay and brick compositions. 

TALIDE METAL is saving industry millions of 
dollars annually by wear-proofing vital parts on 
machine tools, presses, pumps, compressors and 
other types of processing equipment used in the 
steel, oil, chemical, plastic, auto, rubber, textile, 
glass, ceramic, mining and metalworking industry. 


BALLS & SEATS COMPRESSOR 
FOR CHECK VALVES SLEEVES & RINGS 


Grade | |(Density)| Strength Expansion 


No Shock C-91 | 91.8 | 14.90 | 235,000 3.00x 10-6 


Light Shock | C-99/| 91.0 | 14.75 | 265,000 3.65x 10-6 


Medium Shock | C-88} 89.5 | 14.55 | 295,000 4.00 x 10-6 


Light C-85| 88.4 | 14.25 | 315,000 3.75x 10-6 


Medium C-80} 87.0 | 13.85 | 335,000 4.50x 10-6 


Heavy C-75} 85.0 | 13.15 | 355,000 {5.00 x 10-6 


Note: Hardness values may vary plus or minus .2 to .3 on individual lots. 


Send for new 76-page catalog 
56-G or ask for sales 
, engineer to call. 


Metal Carbides Corporation 


Youngstown 12, Ohio | HOT PRESSED AND SINTERED CARBIDES + VACUUM METALS 
| HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 
OVER 25 YEARS: EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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? Transfer suspension to feeding 3 
» Prepare suspension of particles. « chamber. 


eee 
ef Pes 
fee 


Read sediment height under gravity 
» in projector at precalculated times. 


Transfer to first centrifuge and run 
for precalculated time, then remove . 
» and read in projector. 


a trifuge tube. 


= run is complete. 


Transfer feeding chamber to cen- 


Repeat centrifuging in same unit 
or in higher speed centrifuges until 


Remove feeding chamber, leaving 
sharp layer of suspension on top 
s of sedimentation liquid. 


4 Size distribution is obtained from 
« sediment height data. 


New Low-Cost Way to Measure Size Distribution of Small Particles 


With the new M-S-A® Particle Size Ana- 
lyzer, you can start with a minimum invest- 
ment for measuring particle distribution, 
and then expand it by the purchase of 
additional components. 

This versatile analyzer is a general- 
purpose device for measuring size distri- 
bution of small particles. It is especially 
designed for measurement of subsieve par- 


ticles between approximately 0.1 and 40 
microns. Most airborne dusts, paint pig- 
ments, and many flours, chemicals, and 
pharmaceuticals lie within this range. 
Complete analyzer system includes cen- 
trifuge tubes, feeding chamber, optical tube 
projector, one or more special centrifuges, 
and tube handling and cleaning accesso- 
ries. Write for new bulletin for details. 


Tube Projector Centrifuges 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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AAF TYPE W ROTO-CLONE DOES MANY JOBS 
FOR CHEMICAL PROCESSORS 


If your operations require collection of fine dust 
particles in moderate concentrations, you've got a 
job for the AAF Type W ROTO-CLONE. 

The ingenious addition of water sprays extends 
the effectiveness of this dynamic precipitator to 
collection of the finest, lightest dust particles. 
The compact Type W ROTO-CLONE provides 
everything you need, except duct connections, in 


one complete shop-assembled package. 

The Type W requires little maintenance, uses a 
minimum of water and maintains efficiency regard- 
less of variation in air volume. It can be made of 
special metals or protected with most coatings at 
modest cost. For complete information, call your 
local American Air Filter representative or write 
direct for Bulletin 272B. 


AAF Dust Control IHinois 
Equipment | Heating Specialties 


COMPANY, INC. 


326 Central Avenue, Louisville 8, 


American Air Filter of Canada, Ltd., Montreal, 


Air Filters and Heating and 
Precipitators Ventilating Units 
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sso STANDARD O1r Company’s new Ethylene 
Plant at Bayway, New Jersey is the first to be 
located on the East Coast. The ethylene product 
is distributed through Esso’s pipeline system to 
petrochemical plants in this strategic marketing area. 
The plant produces its own steam from transfer 
line heat exchangers and waste heat boilers, and pipes 
surplus steam to the Esso refinery steam system. 


Refinery gas forms the feedstock for this large 
capacity, high purity ethylene plant. 

The plant is typical of the design, construction and 
engineering services Stone & Webster Engineering 
Corporation provides the process industries for 
every type of installation, both large and small, 
throughout the free world. 


Write or call us for information as to how our experience may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


New York Boston Chicago Pittsburgh 


Houston 


San Francisco Los Angeles Seattle Toronto 
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REPORT FROM CONSOLIDATED CHEMICAL INDUSTRIES, INC. 


Give your product a SAFE SENDOFF 
Use LOADING ARMS 


Consolidated Chemical Industries is safety con- 
scious! They use Chiksan loading arms for tank 
car loading of sulphuric acid. 
To assure complete safety in your loading opera- 
tions, CHIKSAN manufactures loading arins and ball 
bearing swivel joints from the same materials used 
‘ P ‘i handling air, hydraulics, fuels, oils, water and other fluids. 
in the piping systems. Steel, malleable iron, nickel- 
bronze, stainless steel and special alloys are used... 
meeting most chemical requirements. CHIKSAN ball- 
bearing swivel joints speed the loading and unload- 


ing of both liquids and gases... safely. Send for 
your copy of our free catalog which shows complete 
CHIKSAN lines and standard loading arm designs. 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION [LIEU 


9, 
SN GJ CHIKSAN COMPANY, Brea, California « Chicago 3, Illinois « Newark 2, New Jersey - Well Equipment Mfg. Corp., (Division) 
S Houston 7, Texas + Chiksan Export Co., Brea, California; Newark 2, New Jersey + Chiksan of Canada, Ltd., Edmonton, Alta. 


February 10, 1958—Cuemicat ENGINEERING 


- fey 
pre. 
34 


If you specify 
‘Allis-Chalmers motors or equal’ 


... remember that the “equal” is possible only in two respects: 
price and nameplate specifications. You can’t match the 
long-run power of Allis-Chalmers motors. 

Double-shielded bearings guarded against dirt and over- 
greasing ... provision for elimination of moisture condensation 
... practically indestructible rotor design...more cooling 
surface...more iron and copper content — these are the . 
features (with others) that make up long-run power. These 
are the features that give Allis-Chalmers motors “plus” 
performance that can’t be equalled. 


Find out more about the motors with long-run power from 
your A-C representative or distributor, or write Allis-Chalmers, 
General Products Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


| 
long-run power by Allis-Chalmers 
| 


Valve diaphragm of RIM TEFLON 
helps speed production of polio vaccine! 


Here’s how Raybestos-Manhattan co- 
operated with a customer to make 
possible faster production of vitally 
needed Salk polio vaccine. 


Salk vaccine is 20 days in the mak- 
ing, requires another 110 for testing. 
During this time the portable process- 
ing tanks must be sealed off from all 
possibility of contamination. Processing 
temperatures range from 5 to 150°C. 
Diaphragin valves were chosen for this 
work because they make possible com- 
plete cleaning and sterilization. 


The solid valve diaphragms original- 
ly used were unable to withstand the 
extreme operating conditions involved. 
R/M “Teflon” was selected for the task 
because of its strength, flexibility, 
chemical inertness, and capacity to en- 
dure—unchanged—the wide range of 
temperatures necessary. 


R/M worked closely with the cus- 
tomer and promptly developed a new 
method of molding a “Teflon” valve 
diaphragm ideally suited to this exact- 
ing need. The new “Teflon” diaphragm 
was much thinner than the one for- 
merly used, with improved flex life that 
permitted a greater number of man- 
ufacturing cycles—this without danger 
of valve failure at a critical point in 


the process. 
*A DuPont trademark 


Other R/M products for the chem- 
ical industry include flexible thin- 
wall “Teflon” hose; custom-ma- 
chined parts; rods, sheets, tubes 
and tape; centerless ground rods 
held to very close tolerances; 
stress-relieved molded tubes and 
rods; gaskets, expansion joints, 
and flexible couplings; bondable 
tape and sheets for linings; Raylon 
(R/M trade name for mechanical 
grade “Teflon”) which has many 
characteristics of virgin “Teflon.” 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM, PA.; PARAMOUNT, CALIF. 


Contact your nearest R/M district office listed below for more information or write to Plastic Products Division, Raybestos-Manhattan, Inc., Manheim, Pa. 


BIRMINGHAM 1 CHICAGO 31 CLEVELAND 16 DALLAS 26 DENVER 16 DETROIT 2 HOUSTON 1 LOS ANGELES 58 MINNEAPOLIS 16 
NEW ORLEANS 17 « PASSAIC « PHILADELPHIA3 « PITTSBURGH 22 « SAN FRANCISCO 5 « SEATTLE 4 ¢ PETERBOROUGH, ONTARIO, CANADA 


RAYBESTOS-MANHATTAN, INC., Engineered Plastics « Asbestos Textiles * Mechanical Packings e Industrial Rubber e Sintered Metal Products « Rubber Covered Equipment 
Abrasive and Diamond Wheels e Brake Linings « Brake Blocks e Clutch Facings « Laundry Pads and Covers e Industrial Adhesives ¢ Bowling Balls 
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Where service begins-LAYNE 


A telephone call brings action—for the service facilities, know- 
how and experienced work crews of your nearby Layne 
Associate Company. 

Layne service is based upon undivided responsibility through- 
out every phase of every water development job, from initial 
surveys and construction, to operation and maintenance. 

For service before, during and after well construction, look 
to Layne and your nearby Layne Associate Company, a mem- 
ber of the community it serves. 


Completely equipped 
work crews handle LAYNE & BOWLER, INC. 


water well and pump : 


over 753 years of field Gentlemen: 
experience. 


Please send me Bulletin No. 100 
LAYNE & BOWLER, INC. MEMPHIS | 


General Office and Factory — Memphis 8, Tenn. 


Layne Associate Companies 
throughout the world. Organization MEO La 


Water Wells Vertical Turbine Pumps Water Treatment 
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ALUMINUM 
GATE VALVES 


by Darling 


Darling gate valves of aluminum alloy offer 
all of the unique, extended-life features 
inherent with the Darling fully revolving 
double disc, parallel seat principle... for 
performance that assures unmatched econ- 
omy...and freedom from leakage, trouble 
and downtime! 


These Darling aluminum alloy valves are 
now available in 44” through 24” sizes. 
Write for full details, specifying your par- 
ticular service requirements. 


DARLING VALVE & 


MANUFACTURING CO. 
WILLIAMSPORT 3, PA. 
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VEE-BELT DRIVE 


MOTOR PLATFORM 


LUBRICATION 


FINENESS ADJUSTMENT 


LUBRICATION 


DISTRIBUTING 
PLATE 


How Williams Air Separators Work 
Material is fed onto revolving distribu- 
tor plate which sprays material into a 
ising air current. Fine material is 
carried upward through the spinner 
blades which permit material of speci- 
fied fineness to pass through and to be 
precipitated in the outer casing and 
discharged as the fine fraction. Coarse 
COARSE material from the distributor plate, and 
that rejected by the spinner blades, is 
discharged as the coarse fraction. Just 
one shaft carries all operating parts. 
Oniy two seaied noa-friction bearings 
are used. One simple Vee-belt drive 
from motor to central shaft eliminates 
all gears. Fineness of separation 
convenient adjustments, 


18-foot Williams RC Separator being tested 
at plant before shipment. 


WILLIAMS 
GEARLESS 
MECHANICAL 
SEPARATOR 


20 To 325 Mesh Gearless Operation 


For removing fines from coarsely ground mate- 
rial or for making separations of fine material (the 
separations ranging from 20 to 325 mesh), 
Williams Mechancial Air Separators provide the 
lowest cost, maximum production equipment 
yet devised. Separation is by specific gravity 
and no fine delicate screens are employed. Out- 
put is unusually high even for fine separations. 
Construction is heavy duty throughout with 
heavy steel plate casing, simple gearless drive 


Hammer Helix-Seal Roller Vibrating 
Mills Mills Mills Screens 
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and heavy internal construction. Only two anti- 
friction bearings are used. They are enclosed 
in dust-proof and moisture-proof housings. All 
sizes permit adjustment for wide variation in 
fineness of separation. Let us send you complete 
information. 


9 Standard sizes. Capacities, V4 ton to 75 tons hourly. 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 North 9th Street St. Louis 6, Mo. 
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“You mean 15,000 a year salvaging dust?” 


That’s just what we mean! Many of our customers 
are clearing $15,000 a year and more from valuable 
material reclaimed by Pangborn Dust Control. 
Efficient Pangborn Dust Collectors trap dust at the 
source, gather it ready for resale, re-use or disposal. 
As a matter of fact, users of Pangborn Dust Control 
have made $20,000, $36,000, even $75,000 a year 
in salvaged dust, depending on the value of the 
dust collected. 

What’s more, Pangborn gives you other benefits 
of lower housekeeping costs, longer machinery life, 
higher employee efficiency and better employee and 


community relations. And Pangborn offers a com- 
plete line of collectors for all jobs. 

Why not discover how you can profit from Pang- 
born Dust Control? Write for Bulletin 922 to 
PaNGBORN Corp., 2600 Pangborn Blvd., Hagers- 
town, Md. Manufacturers of Dust Control & 
Blast Cleaning Equipment. 


Pangborn 


February 10, 1958—Cnemicat ENGINEERING 


| 


Frontier Chemical uses FRI compressors 


for new chlorohydrocarbon process 


Above, one of two 200-hp Ingersoll- 
Rand motor-driven HHE ammonia- 
refrigerant compressors in the chloro- 
hydrocarbon unit at Frontier Chemical 
Company, Wichita. 


Frontier Chemical Company’s new chlorohydro- 
carbon plant at Wichita, Kansas, is now on stream 
helping to meet the booming demand for such 
products. 

Designed by Frontier engineers and C. F, 
Braun, and built by J. F. Pritchard & Co., the new 
plant features reactor equipment different from 
any used before in this process. Reaction is at 
moderately high temperature, and the feed prep- 
aration step includes fractionation at super-low 
temperature rather than the common oil-absorp- 
tion method. 

The Front End of the system employs two 
200-hp Ingersoll-Rand HHE ammonia refriger- 
ant compressors. These horizontal electric-driven 
units are two-stage, the low-pressure cylinders 
being completely encased with insulation and 
coated with mastic. 


Other I-R Process Equipment at the plant in- 
cludes a non-lubricated instrument air compres- 
sor, a two-stage ethylene compressor, and an I-R 
vacuum pump which was purchased second-hand 
six years ago and since has given absolutely 
trouble-free operation. There are also a number 
of I-R centrifugal pumps. 

Repeat Orders...There are a number of 
varied I-R compressors now on order for the plant, 
including a new-type four-stage methane com- 
pressor. Repeat orders on process equipment such 
as this are common at Ingersoll-Rand, where the 
world’s most comprehensive compressor experi- 
ence...and the most process experience... result 
in the best unit for any service. 

Ingersoll-Rand engineers can help you solve 
your process equipment problems. Call your I-R 
representative today. 


Only I-R compressors have CHANNEL VALVES 


Known for high efficiency, quiet operation and exceptional dura- 
bility. Entirely different. Each valve is a combination of straight- 
lifting stainless-steel channels and leaf springs, with trapped-air 
spaces which cushion action, prevent impact. 


1-699 


11 Broadway, New York 4, N.Y. 


Ing ersoll-Rand 


COMPRESSORS + GAS & DIESEL ENGINES * PUMPS = AIR & ELECTRIC TOOLS - CONDENSERS - VACUUM EQUIPMENT + ROCK DRILLS 
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HERCULES 


HELPS... 


DO-IT-YOURSELF FANS—New Red 
Stave* cellulose wallpaper paste based 
on Hercules® CMC makes home dec- 
orating easy. Red Stave cellulose 
paste is fast mixing and slow setting, 
will not stain or sour and is mold and 
vermin-proof. This new paste provides 
the same high quality and perform- 
ance that has made Huron Red Stave 
wheat paste the professional paper- 
hanger’s choice for over 25 years. 


*Hercules trademark 


BEAT THE WEATHER—Rubber and plastic 
rain gear today protects you from head to 
toe against winter storms. Hercules is a basic 
supplier of essential materials used in their 
manufacture. Dresinate® emulsifier, Di-cup® 
curing agent, hydroperoxide catalysts, de- 
foamers, and solvents serve the rubber in- 
dustry while Hercoflex® plasticizers are 
important processing aids in the production 
of vinyl products. 


HERCULES POWDER COMPANY 
900 Market Street, Wilmington 99, Delaware H E R C U L E S 


CHEMICAL MATERIALS FOR INDUSTRY 
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WHAT IS A WEATHER-PROTECTED MOTOR? 


ONLY TYPE [II insures maximum protection. It is spe- 
cifically designed to exclude water and dirt from the motor interior even 
under the most severe conditions as driving rain and snow, dust storms, 


salt spray and blizzards. 


NEMA specifications say that Type IL machines shall have—in addition 
to the protection covered by Type I—ventilating passages at both intake 
and discharge so arranged that high velocity air or air-borne particles . . . 
can be discharged without entering the internal ventilating passages leading 
directly to the electric parts . . . These and other NEMA requirements were 
incorporated in Elliott weather-protected machines long before these 
standards were established to assure optimum protection and eliminate 
costly housing. 


FIFTY YEARS of unmatched large motor leadership. 
Proudly following a fifty-year-old tradition of building every motor 
“better than necessary,” Elliott engineers consistently design and build 
progressively more rugged and better large induction motors—with 
Fabri-Steel construction, Fabri-Seal coil insulation and easy accessibility 
for routine maintenance. For complete engineering data, write Elliott 
Company, Ridgway Plant, Ridgway, Pa. 


R8-7 


ELLIOTT Company Fe 


ELLIOTT LARGE WEATHER-PROTECTED MOTORS 
are of the NEMA TYPE II CLASS 
7 assuring optimum protection 


HOW THE ELLIOTT ENCLOSURE 
PROTECTS ELECTRIC PARTS 


The Elliott design provides screened 
horizontal air inlets which permit 

through passage of wind-driven rain, 

snow or sand. It offers multiple baffles: 
which impose numerous direction 

and velocity changes on the entering 

air—assuring efficient removal of air- 

borne moisture. 


And finally, when desirable, large 
cleanable air filters are provided 
above the water separation cham- 
bers, to insure maximum sustained 
air-cleaning effectiveness. 
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If floor space for your vacuum system installation is a 
problem, here’s an “‘assist’”’ from Stokes. Special Stokes 
vertical design cuts floor space requirements. For 
example, the 130 cfm Model 212 Microvac measures 
less than 3 feet on a side... makes your entire 
set-up smaller. 


And together with these features of compactness, you 
get a 15% increase in pumping capacity . . . at no 
increase in price. In this way, Stokes Microvac pumps 
measure up as the standard of comparison for reliable, 
low-cost performance. 


Here’s what you get with the Microvac line: 


e Minimum maintenance— mechanical face seal elimi- 
nates oil leakage at shaft. No stuffing boxes. Fully 
automatic lubrication. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, Pa. 


vacuum pump 
saves you 
floor space 


e Wide pressure ranges—new exhaust valve design 
assures trouble-free operation during extended pump- 
ing periods, in the high pressure range. 


e Dirt troubles prevented—intake screen filter traps 
dirt, scale and other damaging solids. 


e Added protection—new oil filter in the line supplies 
extra protection to bearings and shaft seal. 


Microvac pumps give you the high efficiency you want 
...used separately or as roughing pumps with diffusion 
or booster pumps. Write for catalog 752, ‘Stokes 
Microvac Pumps for High Vacuum’’; Booklet 755, 
‘**How to Care for Your Vacuum Pump” ... or call your 
nearest Stokes office to find out how we can help you 
solve your particular vacuum application problem. 


STOKES 
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Send for this important brochure! 


Learn how a versatile Jupiter” 
gas turbine engine can help solve your 


SOLAR’S 500 HP JUPITER gas turbine 
offers a radical new power concept 
for forward-looking businesses. One 
of the simplest of all heat engines, 
it is especially suited to applications 
where there are interrelated require- 
ments for shaft power, processing 
heat and compressed air. New users 
praise its high power-to-weight 
ratio, its instant starting under severe 
temperature extremes, its low main- 
tenance requirements and its ability 
to burn a wide variety of fuels. 
Solar has prepared a colorful 


power problems 


24-page booklet giving full details 
about the Jupiter. It contains all 
of the information necessary to 
acquaint you with the many advan- 
tages of this exciting new engine— 
and it’s yours for the asking. Learn 
how this power plant of the future 
can go to work for you—today! 
Write to Dept. D-138, Solar Aircraft 
Company, San Diego 12, California. 
Designers, developers and manufac- 
turers of gas turbines, expansion 
joints and aircraft engine, airframe 
and missile components. 
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SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
OES MOINES 


FOR NEW JUPITER BROCHURE, MAIL TO: 
Dept. D-138, Solar Aircraft Company, 
San Diego 12, California. 


NAME. 
TITLE 
ADDRESS. 


ENGINEERS WANTED. Unlimited opportuni- 
ties, challenging projects, good living with 
Solar! Write for new brochure. 
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COPY OF 


THIS NEW REFERENCE 
BULLETIN IS READY 


W fy Ad A “BRIEF” on the complete line 
for ¢ of AE High Pressure Equipment 


Ask for Bulletin 1157 


Autoclave Engineers 


2932 WEST 22nd STREET e ERIE, PENNSYLVANIA 
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You May Profit 
From This Book 


if you are concerned with 


processing that involves tem- 


peratures ranging upwards 
to 4000° 


Refractory 
if your progress in j G rain 
processing depends upon : | Electrochemically Refined 
materials of high purity. 


if it would help you to 


obtain a modern material 
with unusual electrical 
characteristics. 


Here is a valuable reference book that tells you all about the 
chemical and physical characteristics of such materials as 
cRYSTOLON* Silicon Carbide, aLuNpuM* Aluminum Oxide, 
MAGNoRITE* Magnesium Oxide, Fused Zirconia and Boron 
Carbide. REFRACTORIES 

Describing how these electrochemically refined materials : 
react under varying conditions, this book gives you plenty of Engineered. ee .. Prescribed 
facts on materials that are helping to solve processing 
problems. 

Get this useful help towards solving your own processing prob- 
lems. Write today for your free copy of “Norton Refractory 
Grain.”” Norton Company, Refractories Division, 501 New NORTON PRODUCTS: Abrasives + Grinding 
Bond Street, Worcester 6, Mass. Wheels + Grinding Machines + Refractories 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries INNING asives 
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Operating at Increased Temperatures and Pressures? 


Special Armco Stainless Steels 
Can Help Keep Your Plant “On Stream” 


If the increased temperatures and pressures required 
for higher efficiencies are giving you material-selec- 
tion and maintenance problems, try the solution 
found effective by many design and plant engineers 
... special Armco Stainless Steels. For severe oper- 
ating conditions, they provide unusual combinations 
of corrosion- and oxidation-resistance, high temper- 
ature strength and hardness, plus excellent fabri- 
cating characteristics. 


Advantages of Special Armco Grades 

Here are a few of the unique stainless steels pro- 
duced by Armco and the reasons why they can help 
you avoid unscheduled shutdowns: 


Armco ELC Stainless — Extra-low carbon variations of 
Types 304, 316, and 317. Provide low-cost insurance 
against intergranular corrosion due to carbide precipi- 
tation adjacent to welds. Ideal for field welding. 


Armco 17-4 PH and 17-7 PH Stainless — Precipitation- 
hardening grades with unusually high strength and 
hardness up to 900 F; resistant to galling and abrasion. 
Useful for pump shafts, springs, valve diaphragms and 
stems, and high strength bolts. 


Armco 17-14 Cu Mo Stainless—An economical corrosion- 
resistant material for long-time service up to 1500 F. 
Has exceptionally high rupture and creep strength. 


Armco 22-4-9 Stainless—ideal for applications requiring 
high hardness and strength as well as resistance to 
erosion, corrosion and oxidation at temperatures from 


ARMCO STEEL CORPORATION, 1238 Curtis Street, Middletown, Ohio 900 to 1600 F. 


Send me additional data on the Armco Stainless Steels for Give your chemical processing equipment opera- 
chemical processing equipment. tional and maintenance advantages by specifying 
— Armco ELC (Armco 17-4 PH and 17-7 PH Armco Special Stainless Steels. Supplemented by 
(J Armco 17-14 Cu Mo (J Armco 22-4-9 Armco’s complete line of standard stainless grades, 
they help you do the job at least cost. 

Name For additional information, just fill out and mail 
the coupon. 


Company__ 
Street 


Zone State 


— 


ARMCO STEEL LW 


ARMCO STEEL CORPORATION + 1238 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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means... 


PLATE AND 
FRAME FILTER PRESSES 


Dynel non-woven felt 
used with Dynel filter 
cloth acts as gasket to 


yeduce leakage and build 


up full operating pres- 
sure quickly. 


Wet filtration fabrics of DYNEL resist 

a wide variety of acids, bases, oxidizing 
agents and solvents. Because DYNEL 
withstands the effects of chemicals, it brings 
major cost advantages to your filtering 
operation—less down-time, fewer 
replacements, reduced labor costs. 


UNION 
DYNEL 2 | 


GUIDE TO 


CHEMICAL RESISTANCE 


* Write for booklet con- 
taining detailed table 
showing effect of rea- 
gents on Dynel fabrics 
after 20 hr. immersion 
tests. 


Air Filters — Now, too, DYNEL is proving 
out in air filters. Its high efficiency, long life, 
and reasonable restriction again mean 
lower costs, improved dust-removal. 

Write for information, giving a brief 
description of the filter problem 

you may have. Address Dept. CE. 


textile fiber 


Textile Fibers Department, Union Carbide Chemicals Company, Division of Union Carbide Corporation, 30 East 42nd St., New York 17, N.Y. 


Offices in Boston, Mass. * Charlotte, N. C. + Montreal, Que. + Toronto, Ont. 
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“Union Carbide” is a registered trade-mark of U.C.C. 
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You'll never have to nurse this O, Analyzer 


What are your most serious complaints about 
O, analyzers? Cumbersome? Slow? Unstable? Hard 
to service on the job? 

You won’t find these potential trouble-sources 
in our new Unitized O, Gas Analyzer. They’ve 
been literally ‘designed out” by L&N engineers 
with experience totaling millions of man-hours 
in industrial gas analysis. 

The Unitized O, Analyzer is reduced to the 
essentials consistent with highly efficient O, meas- 
urement and control. The entire analysis is made 
within the 2-component team of O, Analyzer 
Assembly and Speedomax® recorder, eliminating 
unwieldy auxiliary components such as sample 
conditioners. Due to its direct magnetic operation, 
the equipment employs neither auxiliary gas sup- 
plies, chemical reactions, nor combustion. Sample 
and calibration controls are accessible externally, 
without disturbing the measuring system. 

We’ve introduced sampling innovations, too. 
The Analyzer gets a sample not only cleaned but 


purified. A typical sampling lag is 1 sec per 45 ft 
of 14” tubing, up to several hundred feet. 

The Unitized O, Analyzer can help to stream- 
line O.-dependent processes. For pertinent details 
of this O. monitor, write to 4916 Stenton Ave., 
Phila. 44, Pa., for Folder ND46-91(5). 


PERFORMANCE 
Range 0 to 5% O:, 0 to 10% Oz, or higher 
in flue gas or N: as specified. 
Accuracy 0.15% O» 
Sensitivity Better than 40.05% 
Stability Better than +0.15% 
Response 4 sec for initial response; 
40 sec for 90% response. 


LEEDS | - NORTHRUP 


instruments automatic controls furnaces 
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Claymont’s 160-inch plate mill in action. Fully integrated steel Photo by d’ Arazien 
producing facilities and a complete range of fabricating equipment make 
Claymont a reliable source of quality steel plate and plate products for industry. 


CLAYMONT STEEL PLATES 


CHECK CLAYMONT FOR—Alloy Steel Plates - Carbon Steel Plates + Stainless-Clad Steel Plates 
High Strength Low Alloy Steel Plates + CF&Il Lectro-Clad Nickel Plated Steel Plates + Pressed 
and Spun Steel Heads + Manhole Fittings and Covers + Fabricated Steel Products 
Large Diameter Welded Steel Pipe 


PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION - THE COLORADO FUEL AND IRON CORPORATION 


Plant at Claymont, Delaware + Sales Offices in all Key Cities 
5746 
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Take the tedium out of correlation studies 
with this powerful electronic computer 
ROYAL PRECISION LGP-30 


Large capacity... easily programmed 
and operated... mobile...low in cost 


Compact, simple to use . . . Royal Precision LGP-30 
brings high-speed electronic computation right to your 
desk ... relieves you of the tedium of statistical analysis 
in such areas as research and product development, 
quality control and process control. And at the lowest 
cost ever for a complete computer system! 


Faster answers; unusual capacity. Used wherever you 
want it, LGP-30 operates from any conventional wall 
outlet, is self-cooled. Providing fast, effortless answers 
for all types of statistical studies—correlations, analysis 
of variance, regression analysis, curve-fitting — LGP-30 
gives you speed and memory (4096 words) comparable 
to computers many times its size and cost . . . stored- 
program operation for complete flexibility. Result: you 
save valuable time... handle more assignments .. . go 
forward to truly creative work. 


Easy to operate and program. Controls have been so 
thoroughly simplified, LGP-30 may be operated with 
only minimum computer experience. Answers are printed 
out directly ...do not require deciphering. Program- 
ming is easily learned. A library of sub-routines, plus 
programs for a wide variety of applications (including 
Box technique for experimental design), are available. 
Wide range; exceptional value. The most powerful 
computer of its size yet developed, LGP-30 is the great- 
est value in today’s market. Remarkably small initial in- 
vestment is combined with low operating and mainte- 
nance costs. Service facilities are available coast-to-coast. 
For further information and specifications, write Royal 
McBee Corporation, Data Processing Equipment Divi- 
sion, Port Chester, N. Y. 


ROYAL MCBEE 


WORLD’S LARGEST MANUFACTURER OF TYPEWRITERS 
AND MAKER OF DATA PROCESSING EQUIPMENT 
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Garlock Expansion Joints protect your costly piping from damage 
caused by shock, vibration, expansiori or contraction. TEFLON 
Expansion Joints are recommended when corrosives such as 
acids, caustics, or solvents are being handled. TeEFLon-lined Ex- 
pansion Joints are used in higher pressure systems handling 
corrosives. All-rubber expansion joints are recommended for 
water, mild acids, mild caustics, air or exhaust steam at tempera- 
tures up to 180°F. The right size and type is available for 
handling any liquid or gas. 
Expansion joints are another important part of “The Garlock 
2,000” . . . two thousand different styles of packings, gaskets, Cutaway of Garlock All-Rubber Ex- 
and seals for every need. The only complete line. Ask your pny cio yok ig 
Garlock representative for his unbiased recommendations or Joints ta 
write for Expansion Joint Folder AD-137. from 134” dia. to 18 feet in diameter. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
For Prompt Service, Contact one of our 30 Sales Offices and Wareh ghout the U.S. and Canada. 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
& < Molded and Extruded Rubber, Plastic Products 
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Nash Instrument Air Compressors 
deliver only clean air, free from 
oil or dust, and without 


ROTATION 'S Clockwise 


You can dispense with oil filters and dust filters when 
you install ©Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


NAS 


Toischarce % 
PORT 


No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 


Original performance constant 
over a Jong pump life. 


Low maintenance cost. 


ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
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Can Becco Research 
Help You with Propulsion? 


Hydrogen peroxide powers reaction motors... op- 
erates gas turbines... launches planes... runs 
rotor-tip motors of helicopters. 

As a monopropellant hydrogen peroxide repre- 
sents a compact power source. It carries its own 
built-in supply of oxygen to permit combustion of 
hydrocarbon-type fuels in bi-propellant systems 
lacking an external or adequate air supply. 

Becco Research has been an important factor in 


I FOOD MACHINERY 

AND CHEMICAL 
CORPORATION ® 
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FMC CHEMICALS INCLUDE: BECCO Peroxygen Chemical: - 
Chemicals * WESTVACO Alkalis, Chlorinated Chemicals and Carson disuifide * NIAGARA Insecticides, Fungicides and 
Industrial Sulphur * OHIO-APEX Plasticizers and Chemicals * FAIRFIELD Pesticide Compounds and Organic Chemicals 


the development of hydrogen peroxide as a power 
source. A wealth of information and experience, col- 
lected over a decade of active research in this field, 
is available and ready to be applied to problems of 


using hydrogen peroxide as a source of energy. 


BECCO CHEMICAL DIVISION 


Food Machinery and Chemical Corporation 
Station B, Buffalo 7, New York 


BUFFALO BOSTON CHARLOTTE,N.C. * CHICAGO 
NEW YORK « PHILADELPHIA + VANCOUVER, WASH. 


; 


WESTVACO Phosphates, Barium and Magnesium 
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Sulphuric acid and coke oven gas 
conveyed by National* PVC Pipe 


USS NaTIONAL Polyvinyl Chloride 
Pipe is performing two important 
functions at this steel mill installa- 
tion: 

1. It conveys sulphuric acid from 
acid storage tanks to pickling 
tanks. 

. It carries coke oven gas and 
combustion air from gas booster 
pumps and air blowers to sub- 
merged burners in the pickling 
tanks. 


Polyvinyl Chloride Pipe was chosen 
for its resistance to internal corro- 
sion from the concentrated sulphuric 
acid. It conveys acid under gravity 
flow from elevated storage tanks at 
ambient temperature, and for its ex- 
ternai resistance to 10% to 17%, con- 
centrated pickling liquid because the 


pipes are exposed to acid spillage as 
steel is lifted from the pickling tanks. 
Approximately 650 lineal feet of 
NATIONAL PVC Pipe were used in 
this installation. Sizes were 114”, 3”, 
and 6” diameter—schedule 80, nor- 
mal impact for sulphuric acid, and 
high impact for coke oven gas and 
air. The coke oven gas and combus- 
tion air is boosted to 6 to 8 psi at 
temperatures not over 125°. 
NATIONAL PVC Pipe comes in two 
types: 
NORMAL IMPACT—for installations re- 
quiring the highest chemical resist- 
ance attainable, together with high 
strength and excellent creep resist- 
ance. 
HIGH IMPACT—for installations re- 
quiring excellent chemical resistance 
and a high degree of toughness, even 


at low temperatures. 

Available in sizes from 14” to 6” 
inclusive, and in Schedules A ( High- 
Impact only), 40, 80, and 120. 

For further information, write to 
National Tube Division, United 
States Steel Corporation, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pa. 
Specify Bulletin 24. 


*Trademark 


This seal of the National 
Sanitation Foundation means 
Tested . . Approved . . Sanitary! 


NATIONAL TUBE DIVISION, 
UNITED STATES STEEL CORPORATION, PITTSBURGH. PA. 
COLUMBIA-GENEVA STEEL DIVISION, 
SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL PVC PIPE 


UNITED 


S 


A 
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Why DYNALOG ‘design is out front 
of all electronic potentiometers .. . 


IT GIVES 
STEPLESS,~ 
(CONTINUOUS 


BALANCING! 


Advance features to improve control 
of temperature, pressure, flow... 


1. No periodic maintenance 

2. No dry cell—no standardizing 
3. No high-speed moving parts 
4. No slidewire or galvanometer 
5. Stepless, continuous balancing 
6. Adaptable to narrow spans 


FOXBORO 


REG. U.S. PAT. OFF. 


DYNALOG 


ELECTRONIC <2 INSTRUMENTS 
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Here’s precision in motion . . . the smooth, contin- 
uous balancing action of a Dynalog Electronic 
Instrument! No slidewire with faltering step-by- 
step inaccuracies . .. no sliding or rubbing contacts. 
Instead, a simple, variable, radio-type capacitor 
and positive magnetic drive. It’s friction-free, 
wear-free. 

That’s why Dynalogs respond almost instantly to 
the slightest change in a process variable, with a 
sensitivity of 1/100 of 1% of scale .. . accuracy of 
14 of 1% of scale. It’s also the reason they’re the 
maintenance man’s dream. About all he does is 
supply ink and charts! 

Dynalogs are used with any primary element— 
resistance, voltage, capacity, inductive. They per- 
form with effortless accuracy, even on control and 
recording problems that conventional balancing- 
type instruments can’t handle. For the complete 
story, write for Bulletin 20-10. The Foxboro Com- 
pany, 362 Neponset Ave., Foxboro, Mass., U.S.A. 

*Reg. U.S. Pat. Off. 
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This respirator is the only one of its kind. No other known 
respirator can match the many types of approvals awarded to 
the R5561 by the U. S. Bureau of Mines. One of American 
Optical’s inventory-controlling double cartridge R5000 Series 
Respirators, the R5561 does a tremendous job of protection, 
compactly and comfortably. 

It is approved by the U. S. Bureau of Mines for protection 
against industrial respiratory hazards such as pneumoconiosis- 
producing dusts and mists; toxic dusts and metal fumes not 
significantly more toxic than lead; chromic acid mist, organic 
vapors or any combination of these hazards. It is also ap- 


Always insist on 
Trademarked 
Safety Products 


Approved for Multiple Protection - by the U.S. Bureau of Mines* 


AO R5561 RESPIRATOR 


‘American Optical 
SAFETY PRODUCTS DIVISION 


Respiratory 
Protection 


R5561 
Respirator 


ae a 


proved by the U. S. Dept. of Agriculture for protection against 
practically all insecticides — including Systox, Parathion, 
Aldrin, Dieldrin, Chlordane, EPN, Nicotine, TEPP and 
HETP. 

Yes, and by quick interchange of cartridges the R5561 can 
be converted to any of thirteen other type respirators — to 
the R5057 respirator, for example, which protects against 
dusts, mists and fumes significantly more toxic than lead, 
including radioactive particulate matter. Your nearest AO 
Safety Products Representative can supply you. 

*Has Every Approval Available on Schedules 21A and 23A 


SOUTHBRIDGE, MASSACHUSETTS 
Branches in Principal Cities 
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Corrosion protection is continuous in saran lined pipe—liquid never touches metal, 


Here’s why Saran lined pipe offers long range economy 


It’s rigid steel pipe... lined with 
corrosion-resistant saran ... keeps shutdowns to a minimum for years 


Looking ahead? Do your plans call for a complete corrosion- 
resistant piping system with a low total installation cost .. . 
a system that requires a minimum of maintenance . . . that’s 
simple to modify . . . that can be fabricated in the field? 


Then it will pay you in every way to look into the genuine 
economy of a complete system of saran lined pipe. 


First, consider the natural advantages of the new gray saran 
lining itself. Its lower coefficient of thermal expansion and 
contraction more closely approaches that of steel. This pro- 
vides a broader operating temperature range and greater 


SARAN LINED PIPE COMPANY | Please send me information on: 


resistance to thermal cycling. It can be installed in systems 
with operating pressures from full vacuum to 300 p.s.i. and 
temperatures up to 200° F. Add to these advantages the 
immediate availability of saran lined pipe, valves, pumps and 
fittings and you have an ideal piping system that can be 
installed without trouble, waiting or hidden costs. 

If your plans call for lined tanks, you'll want the advantages 
of Saraloy® 898 tank lining added to your saran lined pipe 
system. Get the complete story on how it will pay you to 
install a complete saran and Saraloy 898 lined system. THE 
DOW CHEMICAL COMPANY, Midland, Michigan. 


DEPT. 2000 A-1 
2415 BURDETTE AVENUE 


C Saran lined pipe, fittings and valves. 
(C Saran lined centrifugal pumps. 
Address 


City State. 


FERNDALE 20. MICHIGAN C Saraloy 898 chemical-resistant sheeting. 


YOU CAN DEPEND ON 
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HIGH PURITY RARE EARTHS 


Available in quantities at surprisingly low cost 


A few months ago, in one of these re- 
ports, we presented this table of high 
purity rare earth and yttrium oxides. 
We anticipated inquiries, of course, but 
the flood of letters requesting detailed 
information really startled us. 

What interests us particularly, and 
will you, is the fact that so many re- 
search people are intrigued with the 
practical possibilities of these unique 
materials. The large amount of research 
now being done on high purity rare 
earth oxides in a wide variety of indus- 
tries encourages us to suggest the 
likelihood that they may offer you op- 
portunities for potentially profitable in- 
vestigation. 

Already, in a little more than two 
years since rare earths in purities up to 
99.99% became available in commer- 
cial quantities, they are being used as 
basic production materials in many 
chemical and industrial operations. 


Production Up—Costs Down 


We have expanded our production fa- 
cilities to keep up with demand and 
now have more than 100 ion exchange 
columns in continuous operation. 
Quantities are large enough to assure 
you a dependable source of supply. 
Prices are low enough to make their 
use on a production basis economically 
sound. 

Most of the high purity rare earth 
and yttrium oxides are available for 
prompt deliveries in quantities of an 
ounce to hundreds of pounds. 

We can’t tell you how to use high 
purity rare earths in your production 
operations, nor can we promise that one 
of them may be the missing element in 
new process or product developments 
on which you are working. We can, 
however, supply you with data which 
you will find interesting, revealing and 
quite possibly of immediate impor- 
tance to you. 


a report by LINDSAY 


TYPICAL MAXIMUM IMPURITIES IN LINDSAY PURIFIED RARE EARTH AND YTTRIUM OXIDES 


ATOMIC 
NO. 


OXIDE 


CODE 


PURITY 


% RARE EARTH MAX!MUM 
IMPURITIES AS OXIDES 
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LANTHANUM OXIDE 


528 
529 


99.99 
99.997 


0.01 Pr, 0.001 Ce. 
0.0025 Pr, 0.0005 others 


58 


CERIC OXIDE 


215 
216 


99.8 
99.9 


0.2 (largely La + Pr + Nd). 
0.1 (largely La + Pr + Nd). 


. PRASEODYMIUM OXIDE 


726 


1 La + Nd + smaller amounts of 
Ce and Sm. 
0.1 Ce + Nd. 


NEODYMIUM OXIDE 


1-4 Pr, 1-4 Sm, 0.5-1 others. 
0.1-0.4 Pr + 0.1-0.4 Sm + 0.5 others. 
0.1 (largely Pr + Sm). 


. SAMARIUM OXIDE 


0.2-0.7 Gd, 0.2-0.6 Eu, and 
smaller amounts of others. 
0.1 (largely Nd + Gd + Eu). 


EUROPIUM OXIDE 


1-2 Sm + smaller amounts of Nd + 
Gd + others. 
0.2 (largely Sm + Gd + Nd). 


GADOLINIUM OXIDE 


1 Sm + Eu + trace Tb. 
0.1 Sm + Eu + trace Tb. 


TERBIUM OXIDE 


1Gd + Dy + Y. 
0.1 Gd + Dy + Y. 


DYSPROSIUM OXIDE 


1 (largely Ho + Y + Tb + small 
amounts of others). 
0.1 Ho + Y + traces of others. 


Ho203. 


HOLMIUM OXIDE 


1603 


1605 


1 (largely Er + Dy + small amounts 
of others). 
0.1 Er + Dy + traces of others. 


Er203. 


ERBIUM OXIDE 


1303 
1305 


1 Ho + Dy + traces Yb and Y. 
0.1 Ho + Tm. 


Tm203. 


THULIUM OXIDE 


1405 
1403 


0.1 Er + Yb + trace Lu. 
1 Er + Yb + trace Lu 


Yb203. 


YTTERBIUM OXIDE 


1201 
1202 


1 Er + Tm + trace Lu. 
0.1 Tm + trace Lu + Er. 


Lu203. 


LUTETIUM OXIDE 


1503 
1505 


99 
99.9 


1 Yb + Tm + traces of others. 
0.1 Yb + Tm + traces of others. 


Y203. 


YTTRIUM OXIDE 


1112 
1115 
1116 


99 
99.9 
99.9+ 


1 Dy + Gd + traces Tb and others. 
0.1 Dy + Gd + traces Tb 
Approx. 0.05 Dy + Gd. 


For detailed information and prices, write for our bulletin 
“Purified Rare Earth and Yttrium Oxides” 


PLEASE ADDRESS INQUIRIES TO: 


LINDSAY (HEMICAL (OMPANY 
Wolds Largest Sroducor of Shoiun and Carth Chanivals 


286 ANN STREET ¢ WEST CHICAGO, ILLINOIS 
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Whatever 


ARTISAN 


2 


Whether you need a single piece of process equipment or a complete pilot plant 
tailored to your specifications, the shortest, most economical distance between problem 
and solution is a call to your Artisan representative. Here are 3 practical reasons why: 
1... Artisan offers complete service —from design through manufacture. Artisan’s 
large staff of chemical and mechanical engineers is experienced in all phases of process 
equipment design. 

2... Artisan offers superior manufacturing capability. Ample facilities, modern equip- 
ment, manned by skilled craftsmen who have spent a quarter century turning out 
quality equipment for the process industries. 

3... Artisan offers economy, gn-time delivery. Complete, one-stop service, with careful 
control at every step makes possible important economies all along the line, insures 
delivery as promised. 

You'll find that Artisan cooperates, whether your problem is large or small. So phone 
today — or, write direct. You’ll get a speedy, specific reply at no obligation. 


ARTISAN 


METAL PRODUCTS INC. 
one of a family of companies 
with an integrated service for the 
manufacture of process equipment 


JSET-VAC 
THE JET-VAC CORPORATION — Steam, 
water, gas, liquid ejectors » Barometric 
surface condensers * Vacuum refrigera- 
tion equipment 


KONTRO 

THE KONTRO COMPANY, INC. — Ajust- 
0-film centrifugal process equipment + 
Thermalizers 


METALFAB 


METAL FABRICATORS CORPORATION — 


“alists ¢ — Evapo- Skilled metal fabricating for chem- 
Specialists in process equipment and pilot plants — Evapo 


ration « Distillation Waste recovery Heat transfer Solvent extrac- 
tion and recovery Organic synthesis Nuclear process equipment 


Specialists in mechanical equipment — Test equipment + Ar- 
Special machines + Packaging equipment + Continuous transfer and HI-SPEED EQUIPMENT, INC. — Manu- 
treating equipment « Nuclear mechanical devices facturers of film processing equipment 


FREE — Fact-packed 

folder gives complete in- a symbol 
formation on each of : 

Artisan Industries’ many of 


‘METAL PRODUCTS, INC. excellence 
po 73 Pond Street, Waltham 54, Mass. ARTISAN INDUSTRIES 
your copy today. 
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How to get maximum combustion 
efficiency... measure both 
combustibles and oxygen 


Simultaneous measurement of both oxygen 
and combustibles is needed to obtain optimum 
combustion. No instrument that measures only 
one of these two interdependable factors can 
give you the full information necessary. 


Now, Bailey offers two units, each giving a con- 
tinuous and simultaneous double check on 
combustion efficiency: a permanent analyzer- 
recorder which records both factors on a single 
chart; and a new light weight, portable unit 
which indicates both factors. 


Both instruments measure: (1) excess air—re- 
gardless of the fuel or combinations of fuel 
being burned, (2) mixing efficiency of your fuel 
burning equipment by showing per cent com- 
bustibles in the flue gas. 

Both units are designed to increase efficiency 


in the furnace operations of the steel industry, 
on glass tanks, cement and lime kilns, ceramic 


and refractory kilns, steam boilers and also on direct and 
indirect-fired furnaces in the metal processing industries. 


To prevent your money from becoming waste gas. look 


For portable use— 
HEAT PROVER Analyzer 


HEAT LOST IN FLUE GASES _ 
PER CENT 
ZONE OF MAXIMUM 
COMBUSTION EFFICIENCY 


TOTAL AIR - PER CENT 


Maximum Combustion Efficiency is secured by keeping the sum of Excess Air 
Loss and Unburned Gas Loss to a minimum. To do so by the direct method sim- 
ply measure both oxygen and combustibles in flue gas. 


into these two efficiency provers. A Bailey engineer 
will be glad to give you details or write us for product 
specifications. 


For permanent installation 
Oxygen-Combustibles Recorder 


The famous Cities Service 
HEAT PROVER analyzer 
is now Bailey built and 
sold. Weighing only 25 
pounds, it is a self-con- 
tained automatic analyzer 
including a sampling tip 
and hose plus a thermo- 
couple for temperature 
measurement. 


Instrument dials are dual 
range for greater accuracy 
and sensitivity. 


1054 IVANHOE ROAD 


The Bailey Oxygen-Combus- 
tibles Analyzer -Recorder 
coordinates both records on 
one chart. These records 
enable the operator to keep 
fuel burning equipment per- 
forming continuously in the 
zone of maximum combus- 
tion efficiency. Excess air 
may be reduced to the point 
where combustibles begin 
to show. 


instruments and controls for power and process 


BAILEY METER COMPANY 


CLEVELAND 10, OHIO 


in Canada—Bailley Meter Company Limited, Montreal 
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Stearates in Plastics 


Mallinckrodt stearates have many uses in 
industry. Zine stearate is used as an internal and 
external lubricant in plastics and also as a 
flatting agent in lacquers. Magnesium stearate is 


an efficient mold-releasing agent for plastic items. 


Calcium stearate is a lubricant and stabilizer in 
plastics and also improves the plasticity of 
starch-clay coated papers. Gelling characteristics 
of aluminum stearates are important in 
manufacturing greases... and in paints they 
increase pigment suspension without making 
the paints too thick for easy application. 


MALLINCKRODT PROCESS CHEMICALS MEET DIFFICULT SPECIFICATIONS FOR MANY INDUSTRIES 


Chemicals for Electronics 


The ability of Mallinckrodt research and 
production chemists to control purity 

and maintain uniformity of dibasic calcium 
phosphate and other chemicals needed 

to manufacture phosphors has played an 
important part in the development of the 
fluorescent lamp industry. Mallinckrodt 
Standard Luminescent chemicals are also used 
extensively in producing television phosphors. 
Mallinckrodt TransistA R® chemicals are used 
in the manufacture of transistors and 

other semi-conductor devices. 


Your particular application of these and other Mallinckrodt industrial chemicals 


may be different. Drop us a note on your requirements — 


you might be better served by Mallinckrodt. 


MALLINCKRODT CHEMICAL WORKS 


SECOND & MALLINCKRODT STREETS, ST. LOUIS 7, MO. © 72 GOLD STREET, NEW YORK 8, N. Y. 


CHICAGO + CINCINNATI © CLEVELAND + DETROIT * LOS ANGELES * PHILADELPHIA * SAN FRANCISCO 


IN CANADA: MALLINCKRODT CHEMICAL WORKS LIMITED » MONTREAL * TORONTO 
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BULK FLOUR, BRAN AND WHEAT are among the products, weighed by these 
Richardson Model GGG-38 Scales in a leading Canadian mill. With a weight 
range from 100 to 300 Ibs., these scales insure accuracy of '4 of 1%, or 


better, of true weight. 


The Class GGG-38, one of many Richardson Bulk Weighing Scales 


for the Chemical and Food Processing Industries. 


All Richardson Scales conform to U.S. Weights and Measures H-44 for your protection. 


Want to slice costs in weighing bulk materials? 


Let Kichwulsen, Do It For You 


Today’s automated bulk materials 
handling systems demand scales 
that can give accurate, trouble-free 
service on the widest possible range 
of materials. That’s why Richardson 
scales are used the world over—by 
chemical plants, food processors, 
feed and flour mills. 
In unit weighing, process weighing 
or proportioning operations, you 
get: 
REDUCED PRODUCTION COSTS 

. . . weighing speeds suit any 

operation, pace production at 

economical level. 


i MATERIALS HANDLING BY WEIGHT SINCE 1902 
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LONG-TERM RELIABILITY .. . 
year-after-year rugged, accu- 
rate service. 


@ SAVINGS IN TIME... equip- 
ment stays “on stream,” re- 
quires minimum maintenance 
or adjustment. 

@SAVINGS IN MATERIALS... 
average accuracies of from 0 to 
+ 3 ozs. guard against losses. 


@ SAVINGS IN LABOR .. . com- 
pletely automatic equipment 
means reduced labor and han- 
dling expenses. 


QUALITY CONTROL... accu- 
rate measurement keeps quan- 
tities and proportions constant. 


There’s a national service organiza- 
tion behind every Richardson ap- 
plication—to keep your scales in 
prime condition and to advise you 
on special weighing and materials 
handling problems. Let us put to 
work for you our more than 55 
years experience in the business of 
materials handling by weight. For 
more information call or write us 
today. 


RICHARDSON SCALE COMPANY e CLIFTON, NEW JERSEY 
Sales and Service Branches in Principal Cities 


ALSO MANUFACTURED IN EUROPE TO U.S. STANDARDS 
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(Left, A) wide bucket “‘L’’ type wheel. (Right, B) regular type wheel for Coppus Steam Turbines 


Now...for low steam consumption — 


COPPUS TURBINES can be furnished 
with wide bucket “‘L” type wheel 


Good news for steam turbine users 
where low steam consumption is im- 
portant! 

The Coppus Type ‘‘L’”’ Wheel is the 
answer to this problem. Larger turbine 
buckets are employed to make the most 
economicai use of steam. 

In every respect the Coppus Turbine 
offers the top-quality features and ad- 
vantages that have made the Coppus 
line outstanding for efficiency and econ- 
omy. For example: 

@ Turbines rated close to your exact hp 


requirements, from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 

e@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 

e@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. 

@ Optional carbon ring packing glands. 
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Coppus Steam Turbines ranging from 
150 hp down to fractional, in 6 frame 
sizes, make turbine dollars go 
farther. Send for Bulletin 135 on 
Coppus Turbine. 


COPPUS 
ENGINEERING 
CORPORATION 

_ 42 Park Avenue 
Worcester 2, Mass. 
Sales offices in 
THOMAS’ 
REGISTER 


= 
€ 
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facts you should know: 


about dryers 


SS 


_ WHEN AN INDIRECT-HEAT DRYER 
~~ CAN BE RIGHT FOR YOUR PLANT 


For over 55 years, Louisville Dryers have 
been solving industry's drying problems 
and effecting marked economies. The rec- 
ords of this experience can often be 
applied to specific cases, possibly yours. 
For example... 


Q. My material is a filter cake, practi- 
cally all minus 325 mesh, and must not 
contact furnace gases. It can be heated 
to 500° F. at least, without injury. What 
type of dryer would do the job best? 


A. You might consider using a direct- 
heat rotary dryer that utilizes 
clean, heated air as the drying me- 
dium—air heated by steam coils or 
a gas or oil fired heat exchanger. 
However, this introduces a consider- 
able dust collection problem. Besides, 
from a standpoint of capacity, it is 
inefficient as well as from a heat- 
cost standpoint. This makes it unduly 
expensive. Therefore, a type of in- 
direct-heat rotary dryer is indicated 
which would greatly reduce both the 


ROCESS EQUIPMENT 


dust problem and the heat cost. 


Q. What is meant by an indirect-heat 
rotary dryer? 


A. One in which the material to be 
dried is warmed by contact with the 
heated metal surfaces, which in turn 
are heated by the medium used (usu- 
ally furnace gases or steam). Those 
using furnace gases are called 
“indirect fire dryers”. Atmospheric 
and vacuum drum dryers are ex- 
amples of steam-heated indirect 
dryers, but the type in greatest use 
is the steam tube dryer. This is often 
referred to as the ‘“‘Louisville Type” 
because of the thousands of Louisville 
Steam Tube Dryers built during the 
past 55 years. 


Q. How does an indirect-heat dryer 
minimize the dust problem? 


A. In an indirect-heat dryer; only 
enough air is admitted to carry off 
the evaporated moisture. Thus, the 
air has nothing to do with the heating 


LOUISVILLE DRYING MACHINERY UNIT 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


of the material. Generally, this low 
air velocity results in insignificant 
dust loss. 


Q. How does this differ from the opera- 
tion of a direct-heat dryer? 


A. In direct-heat dryers, the hot 
air furnishes the heat for drying be- 
sides removing the evaporated 
moisture. The amount needed to sup- 
ply the necessary heat results in a 
sufficiently high velocity through the 
dryer to carry out an excessive 
amount of fine material particles. 


Q. It seems I need an indirect-heat 
dryer. How can I get competent advice 
and more information regarding my 
particular requirements? 


A. The Louisville Dryer engineering 
staff will be glad to analyze your re- 
quirements, arrange for necessary 
pilot plant tests, and submit an un- 
biased recommendation accompanied 
by estimated costs. You incur no 
obligation by using this service. 


Dryer General Sales Office: 139 So. Fourth Street, Louisville 2, Kentucky 
Eastern Sales Office: 380 Madison Avenue, New York 17, New York 
In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario, Canada 


General Offices: 135 S. La Salle Street, Chicago 90, Illinois 
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LAPP CHEMICAL 


PORCELAIN FOR 
ACID AND ABRASION 
RESISTANT SURFACES 


Because Lapp Chemical Porcelain is chemi- 
cally inert, it is corrosion resistant and ideally 
suited for handling acids of all concentra- 
tions. It is pure, dense, hard, homogeneous, 
close-grained and non-porous so there can be 
no penetration—no crumbling from capillary 
pressures—no absorption of liquids to con- 
taminate later processing. 

The hardness of Lapp Porcelain proves its 
worth when used as a “running surface” such 
as thread guides or rolls for processing synthetic 
fibers or sheet stock . . . it cannot be scratched 
and raise a “burr.” Since Lapp Porcelain is 
highly abrasion resistant, it becomes an excellent 
material for piping to carry off fly-ash; or for 
handling cement, pigments and abrasive slurries. 

Finally, Lapp Porcelain uses low cost raw ma- 
terials... it can usually be fabricated to customer's 
specifications for considerable dollar savings. 
Whether it be special sleeves, nozzles, tubes, pipes 
and fittings, trays, plates, grates or any other parts 
where acid and/or abrasion resistant surfaces are 


required, look to Lapp Chemical Porcelain. 


WRITE for description and specifications. Lapp 
Insulator Co., Inc., 


Process Equipment 
Div., 385 Chestnut 


CHEMICAL 
PORCELAIN | 
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Raschig Ring Packed Tower 


Irrigating 
Weir -Flow Distributor — 


Top of packing 


Note:- Arrows and 
their spacing are 
intended to give 
qualitative indication 
of liquid distribution 
in packing. 


Packings supported 
on Weir- Type Plates 


Intalox Saddle Packed Tower 


Gas Inlet 


Liquor out 
of Tower 


Full details in this NEW Bulletin 


Bulletin TA-30 describes these new 
distributors. Gives data on packing 
support plates, how to install; when 
to re-distribute, and other data helpful 
to designers of packed columns. Free 
on request. Address Dept. CE 258, U. S. 
Stoneware, Akron 9, O. 


Full utilization of packing surface area in 
a column can only be realized if liquid 
distribution (both initially and throughout 
the bed) is such as to provide maximum 
wetted surface area. 


The unique shape of the Intalox Saddle 
packing permits a thoroughly randomized 
arrangement of the packed bed, with a 
virtual absence of pattern packing. Thus, 
good initial distribution remains intact for 
greater packed heights than for columns of 
other packings, notably rings. 


Now, U. S. Stoneware makes available two 
new types of tower distributors, each designed 
to take full advantage of the better internal 
distribution of Intalox Saddles. The 
“Multi-Level” is designed for low liquid rates; 
the “Weir-Flow”’* for medium-to-high liquid 
rates. Both distributors assure infinitely 
better initial liquid distribution than the 
conventional types of distributors heretofore 
available. While designed for use with Intalox 
Saddles, they will improve the distribution 
characteristics of any packed bed. 


* Made in chemical ceramics, carbon steel, or stainless. 


‘U.S. ste ONEWARE 
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Chemical Engineering 


Developments 


Fractionator rivals multiplate vacuum tower 
Two horizontal vessels and interlinked condensers win 
rosin and fatty acids from crude tall oil—economically— 
minus the usual trays and packings. 


Tankears haul dry crystals for less 
If you buy dry chemicals for use in solution, there are 
neat savings in store for you in terms of a lower price tag 
and reduced time and labor for unloading. 


The Goal: Retrieve technical information fast 


As the amount of technical literature heaped on the indus- 
trial public soars with each publishing day, firms are trying 
out new methods for better data retrieval. 


Strong new plastics competitor 


New polyvinyl acetal resin—Delrin—complements nylon, 
says Du Pont, but its potential low price plus superior 
properties foreshadow very broad applications. 


Now, carriers with built-in pneumatics 


As long as you’re shipping relatively light, granular solids, 
you'll profit by this new carrier which requires no handling 
facilities at starting point or terminus. 


Soil Bank bolsters fertilizers for near-future 


When the Soil Bank bargains with the farmer not to use 
Land “A,” he usually tries to get more out of Land “B.” 
Pesticides are playing a leading role in this attempt. 


76 
82 
88 : 
94 » 
100 
7 
3 
| 
| 


The P-K Vacuum Tumbler Dryer 


Completely integrated vacuum 
drying system using P-K Vacuum 
Tumbler Dryer Blender. 


Side view, showing vacuum pump, 
condenser and related compo- 
nents. Note compact arrangement 
and short lengths of piping. wy 


A faster, better way to vacuum-dry heat sensitive materials 


The remarkably fast drying action of the P-K Vacuum 
Tumbler Dryer—a fraction of the time required by conven- 
tional methods—is partly accomplished by baffling in the 
jacket, which circulates the heating medium uniformly 
around the containing vessel. In addition, rapid generation 
of vapors produces a scrubbing action on the walls of the 
blender, improving the heat transfer rate to a marked degree. 

These factors, important as they are, do not tell the 
whole story. The P-K Dryer operates at optimum efficiency 
when it is part of a completely integrated, factory engi- 
neered system, instead of an on-site assembly of component 
parts and piping—which increases the cost and impairs the 
attainable benefits. For heat senstive material drying, in a 
closed system, there must be a perfect balance of jacket 


Patterson rT) Kelley 


Chemical and Process Division 


Executive offices and plant: East Stroudsburg, Pa. 


P-K ‘Twin Shell’ Blenders * Heat Exchangers ¢ Packaged Pilot Plants 
P-K Lever-Lock Doors « P-K Cone and Ribbon Blenders 


circulation, vapor filter, vapor line, compact piping, vacuum 
line, vacuum pump and effective controls. 

These essential relationships P-K provides, including fac- 
tory designed supports to house the entire operation. The 
illustrations show a unit used in P-K’s Customer Service 
Laboratory to pre-test the specific requirements of your 
formulae. You are urged to use this service without cost 
or obligation. Similar integrated units can be designed for 
your needs in capacities from 1 to 150 cubic feet. 

Use the coupon to secure Data Sheet No. 1530. Better 
yet, contact our Customer Pre-test Department for a test 
if your heat sensitive formulations are difficult to produce 
rapidly, satisfactorily—and economically. 


| Patterson-Kelley Co., Inc. | 
| 1502 Hanson Street 
| East Stroudsburg, Pa. | 
| Send me the information on vacuum drying checked I 
| below: 
| © Data Sheet No. 1530 | 
| (0 P-K pre-test of our product | 
| Name Title | 
| | 
| | 
| | 


Company. 
Street Address. 
City Zone. State 
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DEVELOPMENTS... 


V Lurgi has worked out a new 


method for cracking resid- 
ual oil in a fluidized bed of 
sand. Process will go com- 
mercial this year in a 
40,000-ton/yr. Bayer plant 
at Leverkusen, Germany. 


Zone refining shows promise. 


as technique for making 
hyperpure organic and in- 
organic solids. You’ll soon 
be able to buy a low-cost 
laboratory instrument for 
zone-refining experiments. 


Explosion and fire last 


month destroyed 25-30% 
of United Rubber & Chem- 
ical’s $8-million plant at 
Baytown, Tex. Early re- 
ports blame explosion on 
butadiene. 


Direct reduction of iron ore 


in an electric furnace may 
be commercialized soon, 
says Strategic-Udy Proc- 
esses Ltd. New Koppers- 
engineered technique, 
checked out in pilot plant 
at Niagara Falls, Ont., 
consumes as little as 1,300 
kwh./ton of metal. 


Cc. H. CHILTON 


New aniline process gets solid backing 


Catalytic hydrogenation of nitrobenzene 
gets the nod from Du Pont as the modern way 
to make aniline, displacing the old reduction 
process using iron borings and HCl. 

Du Pont has just begun construction of 
a new aniline unit at Gibbstown, N. J., which 
will use the new route. Hydrogen will come via 
reforming of natural gas. The company is 
also building new units for ammonia and di- 
phenylamine at the same site. 

Two other U.S. aniline producers have 
also swung over to catalytic hydrogenation. 
American Cyanamid’s new aniline plant at 
Willov, Island, W. Va., is just about ready to 
go on stream. With a design capacity of 24 
million lb./yr., the new unit uses a fluid-bed 
reactor and a new catalyst. Cyanamid, too, 
gets its hydrogen from natural gas reforming. 

National Aniline has been running a cata- 
lytic hydrogenation process at Moundsville, 
W. Va., for the past four years, doubling its 
original capacity two years ago. Like Du Pont 
and Cyanamid, the company declines to iden- 
tify its catalyst, but a National Aniline patent 
(U.S. 2,716,135) covering a likely looking 
process specifies a nickel sulfide and amorphous 
alumina catalyst. Hydrogen comes from neigh- 
boring Solvay’s caustic-chlorine plant. 


Molecular sieves split oxygen, argon 


First fulfillment of molecular sieves’ 
brightest potential—separation of materials 
on the basis of molecular size—has just been 
revealed to CE by Linde Co. 

For four years Linde has quietly used its 
synthetic zeolite adsorbent at a major Eastern 
oxygen plant to remove residual oxygen from 
argon. Linde says purification via molecular 
sieves at this site shows cost advantages 
over conventional techniques for oxygen re- 
moval (burning hydrogen or sulfur, passage 
over hot copper). 

Related newsworthy developments: 


(Continued on page 72) 
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Control of DorrClone 
Classifier Operation... 


Without instrumentation! 
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Left and below—closeup views of “Siphontrol underflow controls. 


tests were run. 
Latest development in wet cyclone classi- is also submerged using either a saucer de- 


stant underflow density from varying feed are desliming phosphate rock at one of the 
solids. Basically it consists of a tail piece ex- mines in the Florida Pebble Phosphate Field. 
tending below the apex valve of the cyclone Successive tests were made at five-day inter- 
discharging into a “Saucer” clamped on to vals. Note the uniformity of separation de- 
this tail piece. The overflow pipe discharge spite the wide variation in feed composition. 


Equipment — Seven 24” dia. DorrClone Classifiers 
Control — ‘‘Saucer"’ Underflow Density Controller 


fiers is an automatic control arrangement vice or manifold. 

that does not require instrumentation. Here are some typical operating results 
Named the “‘Siphontrol” underflow control, from DorrClone Classifiers in the field 
this new device maintains a reasonably con- equipped with Saucer controls. These units 


1 2 3 4 
No. 
yaee U'flow | O'flow | Feed | U'flow | 0° Feed | U'flow | 0° U'flow 


Total TPH Solids 463.4 143.9 212.1 ; 302.7 160.4 ; 648.7 
TPH + 150 mesh 449.0 13.5 202.3 a 211.6 148.4 ; 615.7 
TPH — 150 mesh 144.0 130.4 9.8 3 91.1 12.0 . 33.0 


Efficiency 
+150 mesh recovered 97.1% 96.7% 94.9% 96.6% 
—150 mesh eliminated 90.1% 93.0% 90.5% 81.3% 


Tonnages are timed samples and are well within accuracy of method of measurement. 


For more information on this new development in wet cyclone techniques, 
write Dorr-Oliver Inc., Stamford, Connecticut 


DorrClone and Siphontrol are trade marks of Dorr-Oliver Inc. 


ATE O 


® WORLD-WIDE RESEARCH + ENGINEERING + EQUIPMENT 


= O'flow 
a ae %, — t + + + + + + + + + + — 
165.0 
21.5 
143.5 
| | | | | | : 
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¢ Tennessee Gas Transmission uses mo- 
lecular sieves at Gabe, Ky., to help dry 900 
million cu. ft./day of natural gas. Sieves back 
up silica gel, reduce water content of gas well 
below former level. 

¢Sun Oil dries 1 million cu. ft./hr. of 
hydrogen feed for ammonia synthesis at its 
Marcus Hook refinery with aid of molecular 
sieves, gets lower dewpoints and greater 
capacity than with alumina alone. 

¢eLindberg Engineering Co. has devel- 
oped a unit for removing water and CO, from 
inert-gas-generator nitrogen, using molecular 
sieves. A Midwest chemical plant is using such 
a unit instead of a two-stage MEA-absorption, 
alumina-adsorption process. 


City water supply to come from ocean 


Production of fresh water from the sea 
may get its first big break in the U. S. in a 
project which would supply Key West, Fila., 
with the bulk of its city water needs. 

City officials right now favor some form 
of distillation process based on Maxim Silencer 
Co.’s equipment designs. Singmaster & Breyer, 
New York, has submitted a proposal for a 
detailed engineering study. 

Conditions at Key West are made to order 
for a sea-water distillation plant. Of primary 
importance is the desperate need for an as- 
sured water supply. The city’s 53,000 civilian 
and Navy population now gets its entire sup- 
ply via a 129-mile, 15-yr.-old, 18-in. pipeline 
from the Florida mainland. Supply is often 
inadequate, the steel line is badly rusted and 
is vulnerable to accidental damage or sabotage. 
The Navy is going to spend $1.6 million this 
year to remove rust and repaint the 29 mi. of 
exposed sections. Citizens voted down a pro- 
posed new $15-million pipeline four years ago. 

On the positive side, Key West already 
operates a municipal power plant which can 
furnish the combined economies of low-cost 
exhaust steam, existing general plant facilities 
and a going operation. Under such conditions, 
Singmaster & Breyer believes that a 2-million- 
gal./day plant at Key West could be built for 
about half the $4/daily-gal. figure of S&B’s 
current Aruba project (now nearing comple- 
tion), and that total conversion cost would be 
comfortably under Key West’s present do- 
mestic water rate of $1/1,000 gal. 

Meanwhile, Maxim reports the startups in 
January of two smaller (16,000 gpd.) land- 


based plants, one in Bermuda, the other in the 
Virgin Islands. These two units are the first 
to use Maxim’s new thermal compression proc- 
ess in which the recycle steam from the 
evaporator is boosted in pressure by an in- 
jector supplied with a small amount of high- 
pressure steam from an auxiliary oil-fired 
boiler. A thermal compression plant is easier 
to operate and maintain than one using me- 
chanical vapor compression, says Maxim. 

The Hartford firm also builds submerged 
surface and flash distillation plants, has sup- 
plied many units for shipboard use. 


Kiloton explosion blows cliff to bits 


World’s biggest man-made nonatomic ex- 
plosion took place near Promontory Point on 
Great Salt Lake on January 5, when Morrison- 
Knudsen Construction Co. set off 2,138,000 Ib. 
of explosives in one giant blast. 

Besides shattering Utah’s Sabbath still- 
ness, the carefully planned explosion also con- 
verted a 300-ft. cliff into 3.6 million cu. yd. of 
rubble. The broken rock will be used as ballast 
in construction of a new Southern Pacific 
causeway across the lake. Rock ballast cause- 
way replaces the old trestle-type crossing. 

The blast consumed 1,710,000 Ib. of Atlas 
Powder Co.’s Amocol and 428,000 Ib. of RXL 
190 dynamite primer. Atlas describes Amocol 
as a “nitro carbo nitrate” blasting agent, con- 
sisting of grained ammonium nitrate (not 
fertilizer grade) mixed with ground coal (see 
Chementator, Jan. 27, 1958, p. 56). Cost of ex- 
plosives was nearly $300,000. 

Smoke and dust from this blast rose 2,000 
ft. in the air. The blast was recorded on seismo- 
graphic instruments hundreds of miles from 
the site. It broke the previous record for size 
of blast, set last July 21 on the same project, 
when 1.7 million lb. of explosives was used to 
smash 2.5 million cu. yd. of rock. 


Refrig unit supplies vapor to process 


A novel tie-in of service refrigeration with 
process flowsheet is operating successfully at 
U. S. Steel’s new nitrogen products plant at 
Geneva, Utah. 

The refrigeration unit—a 770-ton, two- 
stage centrifugal system supplied by Carrier— 
uses ammonia as refrigerant for three dif- 
ferent process uses: Precooling of coke-oven 


(Continued on page 74) 
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Basic Chemicals 
for American Industry 


HOW TO “SPEND” SULFURIC 


—-AND HAVE IT,TOO! 


Not everyone can do this. But when you 
can, the dollar savings mount up. 

Many uses of sulfuric acid and oleum 
result in substantial quantities of relatively 
high-strength, impure acid which present 
problems of handling and disposal. This is 
particularly true if you use it as an alkyla- 
tion catalyst, or for sulfonating white oils, 
synthetic detergents, etc. 

But General Chemical may be able to 
show you how to “spend” your sulfuric acid 
and have it, too! 

This depends on a number of factors. 
The acid strength . . . the nature and 
amounts of contaminants . . . the tonnage 


available . .. the distance of your location 
from our nearest plant—all have bearing. 
Generally, spent acids containing 70-80% 
sulfuric acid, or higher, can be reclaimed if 
they do not contain impurities harmful to 
the equipment. 

General Chemical has many years of ex- 
perience in solving spent acid problems of 
every kind. We will be happy to review the 
economics of converting your spent acid, 
and the assistance of our technical service 
staff is always available to help solve any 
handling and disposal problems you may 
have. Just call the nearest General 
Chemical office listed below. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany « Atlanta « Baltimore « Birmingham « Boston « Bridgeport + Buffalo « Charlotte +» Chicago + Cleveland (Miss.) + Cleveland 
(Ohio) « Denver « Detroit » Houston » Jacksonville * Kalamazoo + Los Angeles + Milwaukee «+ Minneapolis * New York « Philadelphia 
Pittsburgh « Providence « San Francisco « Seattle + St. Louis » Yakima ( Wash.) In Canada: The Nichols Chemical Co., Ltd. * Montreal * Toronto * Vancouver 
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gas before separation of hydrogen; low-tem- 
perature absorption of unsaturated “gum- 
formers” from the gas; final stage of product 
condensation from ammonia converters. 

Ammonia vapor is needed to feed the as- 
sociated nitric acid and ammonium nitrate 
units at the Geneva plant. Part of this is ob- 
tained by bleeding off the first-stage compres- 
sor discharge of the refrigeration unit. (The 
amount bled is automatically made up with 
liquid ammonia.) The rest of the vapor feed 
comes directly from the ammonia plant, where 
liquid product is similarly evaporated as used 
for internal process cooling purposes. 

As a net result, say Blaw-Knox engineers 
who designed the plant, the process itself 
furnishes all the heat needed for ammonia 
vaporization during normal operation. A 
standby vaporizer is used only when the syn- 
thesis plant is out of service. 


Chemical firms launch missile ventures 


Three announcements made within the 
space of a single week last month underscore 
the chemical industry’s basic position in the 
fast-moving rocket and missile field: 

¢ Jan. 10—Phillips Petroleum joins with 
North American Aviation to form Astrodyne, 
Inc., which will unite activities of the parent 
companies in the field of solid propellants for 
rocket engines and aeronautical power units. 
The new company will have headquarters and 
operations at Air Force Plant 66 near Mc- 
Gregor, Tex., where Phillips has carried on 
solid-propellant research, development and 
manufacturing for the Air Force since 1952. 
(Watch for a CE Process Flowsheet soon on 
Phillips’ production of solid propellant JATO 
motors.) 

¢ Jan. 14—Thiokol Chemical Corp. and 
Callery Chemical Co. team up to develop ad- 
vanced rocket engines using solid fuels. Cal- 
lery will make solid HiCal (Chementator, Jan. 
13, 1958, p. 73), while Thiokol, pioneer pro- 
ducer of case-bonded, solid-propellant rockets, 
will build the engines. Development work on 
new rocket propellants using HiCal boron- 
based fuels is already under way at Thiokol’s 
Elkton and Redstone Divisions. Another part 
of the joint effort will deal with development 
of advanced solid oxidizers to enhance the 
characteristics of solid HiCal. 

¢ Jan. 16—Stauffer Chemical and Aero- 
jet-General Corp. form a partnership, Stauffer- 
Aerojet Co., to develop and produce boron com- 


pounds for rocket, missile and airplane propul- 
sion. Stauffer is well established in basic raw 
materials and manufacture of boron chemicals ; 
Aerojet has been working on boron fuels since 
the early 1940’s, when boron was first pro- 
posed as an ingredient of high-energy fuels by 
Fritz Zwicky, then Aerojet’s research director. 
Operations of the new company will be cent- 
ered at Azusa, Calif. 

Also hoping to cash in on the potentially 
lucrative market for boron trichloride arising 
from the boron fuels program is a newcomer 
to the field—Bellevue Laboratories, New York 
producer of pharmaceuticals. The firm says 
it has developed ‘‘a new and economic process” 
for production of BC], based on “cheaper raw 
materials.” A company engineer explains that 
the new process—for which patents have just 
been applied—uses borax as starting material, 
instead of the more costly boron carbide said 
to be used in conventional BC], manufacture. 

Significance of such an advantage is hard 
to fathom, seeing that boron content of BCI, 
is only 9%. Cheap chlorine would seem to be 
more important. Actually, as a Stauffer expert 
points out, raw materials costs are of minor 
significance in today’s high price of BCI, 
($1.25/lb. in ton lots). More important are the 
costs of making, purifying and containing the 
chemical. These costs are sure to drop sharply 
once BCI, gets into high-volume production. 

Nonetheless, Bellevue’s intentions are 
backed by a pilot plant now operating at a 
100,000-lb./yr. clip. The company says that 
its new process can be used also to produce 
other metal chlorides, such as titanium, zir- 
conium and silicon tetrachlorides. 


Slow construction ahead 


Kaiser Aluminum & Chemical has slowed 
down construction of its alumina facilities at 
Gramercy, La. Alcoa says that it, too, has 
temporarily halted work on an alumina project 
and a potline addition at Point Comfort, Tex., 
and a new smelter at Evansville, Ind. Alcoa’s 
reasons: “Existing high inventories of alu- 
minum coupled with decreasing demand.” 

(Last month we erroneously identified 
Kaiser as Wyandotte. We apologize. Our re- 
port was not based on rumor and had nothing 
to do with recent labor troubles in the area, 
as incorrectly surmised by one of our con- 
temporaries. ) 


For more on DEVELOPMENTS 
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with wide variety of evaporation ranges 


SHELL TOLUEN E . .. for applications where very fast 
: evaporation and high solvency are required. 


SHELL XYLENE ... has an exceptionally narrow distillation 
range, is slower drying than toluene. 


...anexcellent solvent with higher flash point 


2 mended for bake finishes and flow coating. 


...a still slower drying aromatic concentrate 


SHELL TS-28 SOLVENT costing 
e for bake finishes and flow coating. 


F . These Shell solvents cover a very wide 
Typical properties are 
yP —— evaporation range. Their individual character- 


shown. Write for a copy. istics satisfy specific requirements 1n a great 
variety of formulations. 


SHELL 


PERCENT EVAPORATED» 


TIME 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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For industrial finish formulation... 
SOLVENTS 
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Adherents of the wintertime 
“hot-stove league” have a new 
conversation piece in the novel 
vacuum-fractionating process 
just disclosed by Spence & 
Green Chemical Co., Crosby, 
Tex. 

Aiming at lower cost, high- 
quality fractionation of close- 
boiling, heat-sensitive liquids, 
S & G has evolved a system that 
opens the door to economic 
processing of 1,000 to 10,000 
lb./hr. of feed material. 

At Crosby, it’s been used to 
fractionate crude tall oil into 
rosin and fatty acids at $75/ton 
cost, $30/ton less than steam- 
vacuum rectification of $50/ton 
crude. And it’s looked equally 
good on fractionation of rice 
and cottonseed oil foots, animal 
fats and waste glycerine. 
>» Low Profile—In place of the 
usual fractionating tower, proc- 
ess uses two horizontal vessels 
or “lazy towers” and intercon- 
nected condensers. 

Outstanding feature of this 
setup is its ability to operate 
with less than 5 mm. Hg pressure 
drop. Therefore, it is not neces- 
sary to inject steam to hold 
down the boiling-point tempera- 
ture of the mixture, as is done 
commonly in towers where pres- 
sure drop may be 40-50 mm. 

Without need for steam, mate- 
rial can be fractionated under 
anhydrous conditions which 
minimizes corrosion. And with 
elimination of large volumes of 
steam, over-all dimensions of 
equipment can be scaled much 
smaller. 
> Brief Tour of System—Opera- 
tion of S & G’s system centers 
around two “Quonset-shaped” 
differential evaporator-conden- 
ser vessels. 

On the bottom of each unit is 
a long, flat, rectangular platen 
heated internally by Dowtherm 
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Unique design eliminates trays and packing, re- 
duces pressure drop, cuts unit size and costs. 


circulating through longitudi- 
nal pipes. Fabricated walls and 
top of unit are shaped like a 
semi-cylinder and are jacketed 
over one section for circulation 
of condensing coolant. A por- 
tion of the top near the high- 
boiling vapor outlet is insulated 
to prevent condensation of va- 
pors at this point. 

The primary evaporator-con- 
denser has vapor outlets at 
either end. Feed is introduced 
directly onto the heating platen 
at a point toward the end where 
the low-boiling vapors leave. 
Residue from the distillation 
drains out at the opposite end of 
the chamber. 

Low-pressure-drop film con- 
densers are tied into the vapor 
outlets to permit condensation 
of some or all of the vapor flow, 
as required. 

High-boiling vapor line leads 
into second fractionator. A 
single vapor outlet from this 
vessel feeds into the final con- 
denser. Liquid is drawn off at 
the opposite end of the cham- 
ber. 

Entire system is maintained 
at high vacuum with pump such 
as a steam jet. 
> What Happens Inside?—Me- 
tered, preheated feed flows onto 
the hot platen at a point selec- 
ted to give the desired separa- 
tion for the existing feed com- 
position. Spreading out into a 
1-mm. film, liquid flows towards 
the discharge pipe. 

Vaporization starts immedi- 
ately and continues at a uni- 
form rate as the film proceeds 
downstream. Feed rate, system 
pressure, platen temperature 
and distance from entrance to 
discharge are controlled to pro- 
duce the total desired evapora- 
tion. 

As liquid flows downstream, 
distillate vapors and liquid be- 


Horizontal Fractionator Looms as Potential 


we 


come progressively richer in 


high-boiling components. And 
in the opposite or upstream di- 
rection, vapors and liquid be- 
come progressively leaner in 
high-boiling components. 

Vapor formed toward the up- 
stream end of the chamber 
tends to flow toward the vapor 
outlet at that end. During its 
passage, it condenses differen- 
tially on the upper surfaces of 
the vessel and falls back to the 
platen, somewhat upstream 
from its point of vaporization. 

Area and temperature of the 
condensing wall of the vessel 
can be varied to control rate of 
condensation. 

Through proper manipulation 
of vaporizing and condensing 
variables, substantially all va- 
pors formed directly under the 
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3s) Reworks High Fraction 


More of the same treatment in 
this second fractionator cleans up 
the high-boiling fraction to meet 


product specs. Low pressure drop Vv 


holds down temperature throughout. 


Non- 
condensables 


Mixed 
high-boiling 


High- boiling 


LJ 


Condenses Several Cuts 


Conventional surface condensers 
in vapor risers knock down cuts to 
satisfy end-use product requirements. 


Impure cut 


| De Pure cut 


Condensers 


& No Plates Needed 


Horizontal vessel fractionates 

liquid feed without using any trays 

or packing. Flowing along hot plate 
as a thin film, liquid vaporizes dif- 
ferentially, condenses same way on 
arched upper surfaces of chamber. En- 
richment proceeds towards two ends. 


Low-boiling 
fraction 


High boiling 
fraction 


Coolant ji 


First- ‘stage fractionato 


Heating tubes 


DSF 


Insulation 


condensing surfaces will flow 
upstream and all vapors formed 
under the insulated portion of 
the vessel will flow downstream. 
These simultaneous, comple- 
mentary processes of differ- 
ential evaporation and conden- 
sation produce a high degree of 
separation. At no time, is vapor 
in equilibrium with the liquid. 

> How It Splits Tall Oil—S & G’s 
Crosby plant has operated ex- 
tensively on tall oil, using 
dehydration, deaeration and 
bleaching steps prior to frac- 
tionation. 


Running an average crude 
containing 42% rosin, S & G’s 
primary fractionator splits feed 
roughly 40-40-20:  approxi- 
mately 40% as fatty acid con- 
taining no more than 1-2% 
rosin, somewhat over 40% as 
rosin vapor containing about 
15% fatty acid, and less than 
20% pitch substantially free of 
fatty or resin acids or thermal 
decomposition products. 

Essentially all of the fatty 
acid vapors condense in the first 
vapor-line condenser. A small 
fraction containing most of the 
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color and odor bodies is allowed 
to pass through to the second 
condenser. 

If crude has high rosin con- 
tent, condenser discharge can 
be restricted to return some 
fatty-acid condensate to the dif- 
ferential evaporator-condenser, 
improving the separation of 
fatty acid. 

High-boiling vapors contain- 
ing approximately 85% rosin 
which flow out other line drop 
out 10-20% of their weight in 
the condenser. In addition to 
95% rosin content, this conden- 


v 
Bottoms 


Rival to Multiplate High-Vacuum Tower 
Steam jet 
distillate 
fractionator 
| 
Feed | 
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sate also carries with it most of 
the color bodies. 

Remaining rosin vapor flows 
into the secondary fractionator. 
Repetitive simultaneous differ- 
ential evaporation and conden- 
sation enriches the rosin to a 
97% product that is substantially 
free of unsaponifiables and color 
bodies. About 20% of feed to this 
unit discharges as tall-oil distil- 
late containing 25% rosin. 
Vapor-Phase Reactions—Ap- 
paratus is amenable to vapor 
phase modification of the prod- 
ucts. Addition of iodine vapors 
to system disproportionates the 
rosin almost instantaneously in 
the vapor phase. Injection of 
anhydrous alcohol forms fatty 
acid-methy] esters in the vapor 
phase; rosin resists esterifica- 
tion. 
>How About Economics? — 
S & G has estimated cost of less 
than $100,000 for a 5,000 lb./hr. 
plant based on experience with 
the present unit handling 1,250 
lb./hr. of tall oil. Estimate as- 
sumes availability of 1,000-lb./ 
hr. supply of 125-psi. steam and 
would include structure, vac- 
uum system, Dowtherm unit, 
piping and electrical instru- 
ments. 

Cost of this magnitude is no 
greater than cost of a crude 
tall-oil plant which every kraft 
pulp mill must have. Return on 
the investment would exceed 
that from a crude plant several 
times over. And operators of 
the crude unit could double as 
operators of the vacuum frac- 
tionators. 

But equally important in the 
over-all picture is the fact that 
S & G’s process can be tailored 
to the needs of either a small or 
large mill. Economics of the 
process gives the average-sized 
pulp mill its first chance to pro- 
duce its own rosin either for 
market or for captive paper siz- 
ing. 


Basic Oxygen Steel 
Lists Another Gain 


Jones & Laughlin Steel Corp., 
nation’s fourth largest steel pro- 
ducer, has started producing 
steel via the Brassert basic 
oxygen steel process (Chem. 
Eng., Feb. 1956, p. 122). Located 
at J&L’s Aliquippa, Pa., works, 


Plastic scale model catalytic 
reformer, above, filled with a 
coarse, granular material, (not 
catalyst), gives engineering de- 
sign data at Sun Oil Co.’s new 


Plastic Model Cat Reformer Aids Reactor Design 


$24-million research and devel- 
opment laboratories at Marcus 
Hook, Pa. Engineers use the 
model to study flow of gases 
through reactor bed. 


the 750,000-ton/yr. installation 
represents the first venture by a 
major steel producer into basic 
oxygen process. 

Compared with open hearth 
operation, Brassert process re- 
quires about half the capital in- 
vestment per ton of capacity, 
claims lower operating cost and 
high-purity steel. But at present, 
J&L views basic oxygen process 
as an adjunct to open hearth op- 
eration rather than as a replace- 
ment. 

J&L’s plant consists of two 
steel furnaces and two oxygen 
generating units, each turning 
out 115 tons/day of 99.5% ox- 
ygen. Steel-making section was 
engineered and built by Kaiser 
Engineers while Air Products, 
Inc., handled design and con- 
struction of oxygen facilities. 

The two cylindrical furnaces, 
resembling Bessemer converters, 
have working linings of tar- 
dolomite brick. One furnace is 
in production while the other is 
being relined. Furnaces produce 
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about 54 tons steel per 37-min. 
heat. 

Furnaces are charged with 
molten iron and scrap—in about 
a 4:1 ratio—and slag-forming 
materials. Then a water-cooled 
lance is lowered to surface of the 
charge and oxygen at 100-150 
psi. directed at the bath. 2,000 
cu. ft. oxygen are needed for 
every ton of steel produced. 

Blast of oxygen triggers an in- 
stantaneous reaction, forming 
FeO which is then reduced by 
carbon in the charge. Released 
carbon monoxide starts a vigor- 
ous boiling which reaches all 
parts of the charge. In central re- 
action zone, temperature is close 
to boiling point of iron (9,572 F.) 
which enhances solubility of 
oxygen and accelerates diffusion 
through the bath. 

Conclusion of the reaction is 
marked by a distinct drop in the 
flame at furnace mouth. Result- 
ing steel is low in nitrogen, sul- 
fur and phosphorous and is quite 
ductile. 


i 
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HEAT ENGINEERING ty FW 


extends Central Station Reliability 
to Standard INDUSTRIAL and 


PACKAGED UNITS 


PACKAGED STEAM GENERATORS of the water-tube type were in- 

troduced by Foster Wheeler in 1940 — combining ina single, compact, 

shop-assembled unit. all the necessary facilities for the dependable 

and economical generation of industrial steam, Continual research 

and development have resulted in further improvements in design 

and construction, and today the FW line of Packaged Steam Genera- 

tors, in capacities from 10,000 to 60,000 lb/hr, represents the last 

word in modern steam plant de- 

sign, reflecting over half a cen- 

tury of service to the power 

generation industry. Features 

include 36” steam drum and 

24” water drum, staggered 0 ————=_ Above: Two FW packaged 

ail b d boilers — the first ever of- 

tubes, closely space fered to industry — were 

waterwall tubes, water-cooled pas ,' installed for oil field drilling 

target wall, and wide choice of é' are still in service, deliver- 

burners and controls. 


Left: New Foster Wheeler 
series AG-100 Packaged 
Steam Generator. 


Cutaway view of typical 
FW Standard Steam Generator. 


STANDARD PRE-ENGINEERED UNITS by Foster Wheeler offer 
all the advantages and economies of standardization for larger 
industrial steam generators of from 50,000 lb/hr to 450,000 
lb/hr capacity. The new FW line of “SC” and “SD” standard 
units is heat engineered to the same standards of dependability 
and performance which have made Foster Wheeler steam genera- 
tors first choice in many of the leading central station plants 
throughout the country. Features include completely water cooled 
walls, efficient firing arrangement, fully drainable superheater, 
high steam purity, unrestricted circulation, pressure-tight con- 
struction and minimum refractory baffling. For further details, 


send for Bulletin B-55-4. 


FOSTER WHEELER CORPORATION 
666 FIFTH AVENUE, NEW YORK 19, N. Y. 


FosTER WHEELER 


NEW YORK ¢ LONDON «¢ PARIS ¢ ST. CATHARINES, ONT. 
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e? At discharge point, user 
runs predetermined amount 

of water to storage tank, then 
recirculates it through tankcar. 


© Entering tankcar through sparger on 
bottom, water dissolves crystals, returns 
to storage tank through dip pipe in dome. 


Tankears Cut Shipping Costs for Crystals 


Look for tankears to win an increasing share of dry crystal 
Bulk prices and solution unloading trim user costs. 


haulage. 


Dry solids have quietly pre- 
empted some of the nation’s 
railroad tankcar capacity, ap- 
pear certain to widen their foot- 
hold within the near future. 
Reasons are straightforward— 
lower price tag for purchaser of 
chemicals and reduced time and 
labor for unloading. Only req- 
uisites seem to be a customer 
who purchases dry chemical ma- 
terial, then uses it in solution. 
> On Receiving End—Within re- 
cent months, L. Sonneborn 
Sons, Inc., received its first 
tankcar shipment of dry cal- 
cium chloride at its new Nutley, 
N. J., unloading facility. De- 
signed to dissolve the calcium 
chloride right in the tankcar 
and unload it as solution, this 
$12,000 facility saved $4,000 on 
raw material cost alone during 
its first four months of opera- 
tion. 

At its Stamford, Conn., plant, 


C. H. Phillips Div., Sterling 
Drug Co., now receives two or 
three 80,000-lb. tankcars/wk. of 
technical grade magnesium sul- 
fate crystals which are un- 
loaded as solution. 

Of longer duration is Wah 
Chang’s combined rail-barge 
shipment of calcium chloride to 
its tungsten operation at Glen 
Cove, Long Island, N. Y. Crys- 
tals received by tankear at 
mainland unloading station are 
transshipped as_ solution in 
barges to the Long Island plant. 

As much as 10 years ago, coal 
mines began receiving solid cal- 
cium chloride by tank car. Coal 
discharging into open hopper 
cars from the washeries is 
sprayed with the solution to 
keep it from freezing into a 
solid mass under winter condi- 
tions. 

Recently, tankear calcium 
chloride has proven useful in 


servicing highway  require- 
ments. Application of the liquid 
material on highways to lay 
dust and consolidate the soil is 
making inroads on the older 
method of spreading dry flakes 
or pellets of calcium chloride. 
> On Shipping End— Dow Chem- 
ical Co. tankears haul calcium 
chloride flakes or pellets, mag- 
nesium chloride and magnesium 
sulfate. And Dow is frank to 
admit that this type of shipment 
may win acceptance for other 
chemicals in its line. 

Columbia-Southern Chemical 
Corp. tankcars also haul cal- 
cium chloride and, to a limited 
extent, other solids. Solvay 
Process Div. is prepared to offer 
this service for calcium chlo- 
ride, has one customer buying 
soda ash in tankcars. 

Hooker Electrochemical Co. 
ships sodium chlorate by tank 
car. Virtually all sodium chlo- 
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Quality in any Quantity...Quick! 
ESSO HEXANE 


Because service, like quality, is traditional, you can rely on immedi- 
ate availability and fast delivery of Esso Hexane. Made from carefully 
selected crude oil sources, Hexane offers top purity and uniformity 
for more efficient, economical application to your specific use. Be sure 
to specify Esso Hexane for finer quality . . . faster! 


Available from storage in Bayonne * Baytown * Memphis « Providence 


Perfected by research Esso) Proved in performance 


PETROLEUM SOLVENTS 
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rate, Hooker’s and others, now 
travels in tankcars to pulp mills 
manufacturing chlorine dioxide 
for bleaching. The same holds 
true for shipments to manufac- 
turers of chlorate-based cotton 
defoliants and weed killers for 
railroad rights-of-way. 

>What Are Benefits?—Sonne- 
born’s experience with a typical 
unloading setup merits atten- 
tion. Formerly, Sonneborn han- 
dled 10,000 bags of calcium 
chloride during a four-month 
production season. Just to mix 
one batch of solution containing 
7,000 lb. of calcium chloride re- 
quired 3 hr. time plus 6 man- 
hours of labor. Then, solution 
had to settle for 24 hr. before 
use. 

Now, ten times that amount, 
or the 65,000 to 80,000 Ib. con- 
tained in a tankcar, is both un- 
loaded and mixed in 4.5 hr. La- 
bor totals only 5 manhours. 

From the shipper’s point of 
view, the method is advanta- 
geous because there are fewer 
packages to warehouse, load 
and weigh. What he saves in 
packaging and handling costs 
can be applied to lowering price 
to the customer. 
>How Unloading Works—Son- 
neborn’s installation stores so- 
lution in two 27,000-gal. tanks. 
Pipes and hoses connect tanks 
to tankcars through a duplex 
valve manifold and two 4x3 
centrifugal pumps. An addi- 
tional pump transfers finished 
solution to processing tanks. 

Unloading operation starts 
when operator runs a predeter- 
mined amount of water into a 
storage tank, sufficient to pro- 
duce solution strength slightly 
greater than needed. Dilution to 
final strength comes from tank- 
car washings. 

From the storage tank, water 
passes into the tankcar through 
a permanently mounted sparger 
pipe consisting of a riser ex- 
tending through the dome and a 
perforated horizontal pipe 
which extends along the bottom 
of the car. Liquor formed by 
dissolution of the crystals in 
water then circulates back to 
the storage tank through dip 
pipe and strainer suspended 
from the dome. 

Solution continues to circu- 
late until all calcium chloride is 
dissolved. Pump flow is bal- 


anced automatically by a float 
control devised by Sonneborn. 
Signals from two limit switches 
on the float suspended in the 
tankcar start and stop the in- 
coming flow. 

When solution is complete, in- 
coming flow is stopped and the 
car begins to unload. When car 
is almost empty, discharge 
pump is stopped. 

At this point, there is a 
frothy scum which remains 
floating on the liquid in the bot- 
tom of the car. In this froth are 
solid impurities which rise to 
the top during dissolution and 
stay there a few hours before 
sinking. 

By never dropping the liquid 
level below the strainer opening 
on the outlet dip pipe, Sonne- 
born keeps these impurities 
from entering its storage tanks. 
Residual calcium chloride in 
heel liquor is recovered by al- 
ternately adding several hun- 
dred gallons of wash water and 
pumping down to the strainer 
several times. By leaving im- 
purities in tankcar, Sonneborn 
avoided purchasing a $10,000 
filter. 


Atomic Amplifier May 
Ease Runaway Worries 


Atomic power reactors may 
not need to “go critical” in the 
future. Not if the neutron am- 
plifier of New York University’s 
Lyle Borst wins commercial ap- 
proval. 

Main advantage of this devel- 
opment is the increased safety 
it would give to atomic power 
plants. Reactors could operate at 
subcritical level, eliminating 
runaway danger and thus quiet- 
ing some worries among the 
populace about planned power 
plants near cities. 

Called the convergatron, the 
cell amplifies neutrons in a man- 
ner analagous to a vacuum tube. 
It consists of three sections: a 
pure neutron moderator (e.g., 
water or graphite), atomic fuel 
(unenriched U-238) and a ther- 
mal neutron barrier such as 
cadmium. 

Several of these cells are 
placed in series; atomic fuel is 
activated by thermal neutrons 
from previous unit. Each zone 
operates at a higher power while 
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depending on the preceding stage 
for its excitation, so no part of 
system contains a full chain re- 
action. 

Entire reactor can be shut off 
by simply removing the initial 
cell. 


Convention Calendar 


National Society of Professional 
Engineers, spring meeting, 
Michigan State University, 
East Lansing, Mich., Feb. 
13-15. 


Technical Assn. of the Pulp & 
Paper Industry, 43rd annual 
meeting, Commodore Hotel, 
New York, N. Y., Feb. 17-20. 


National Council for Stream 
Improvement, annual meeting, 
Waldorf-Astoria Hotel, New 
York, N. Y., Feb. 17-20. 


Regional Conferences on Utili- 
zation of Engineers, under 
auspices of President’s Com- 
mittee on Scientists and En- 
gineers, Drexel Institute, Phil- 
adelphia, Pa., Feb. 19. 


American Institute of Chemical 
Engineers, Twin Cities chap- 
ter, all-day technical meeting, 
Pick-Nicollet Hotel, Minne- 
apolis, Minn., Feb. 20. 


Chemical Institute of Canada, 
12th divisional conference, 
Protective Coatings Subject 
Div., Toronto, Ont. (Feb. 20) 
and Montreal, Que., (Feb. 21), 
Feb. 20-21. 


American Society of Mechanical 
Engineers, Gas Turbine Power 
Div., conference and exhibit, 
Shoreham Hotel, Washington, 
D. C., March 3-6. 


American Society of Mechanical 
Engineers, Lubrication Div., 
role of viscosity in lubrication, 
150 E. 42 St., New York, N. Y., 
March 10-11. 


Nuclear Congress and Trade 
Show, International Amphi- 
theatre, Chicago, Ill., March 
17-21. 


National Assn. of Corrosion En- 
gineers, national meeting, 
Civic Auditorium, San Fran- 
cisco, Calif., March 17-21. 


REAL PROTECTION against 
rain, dust, dirt and weather be- 
cause male threads on collar 
section engage female threads 
on tank. 


DAMAGE-RESISTING Acme 
thread. If you've struggled with 
“banged-up” threads, you'll 
appreciate this feature. It’s al- 
ways a breeze to put on and (A* 
take off tanks for installation, in- 
spection or maintenance. 


INCREASED WIRING SPACE 
and through-feed conduit en- 
trances for horizontal tap-offs. 


EASY TO ADD pushbuttons or 
selector switches with easy-to- 
buy, easy-to-use 
parts kits. 


EASY TO INSTALL “Slide and 
Hook” mounting arrangement 
takes the hard work out of the 
installation job. Diagram below 
shows how. i 


STRONG and LIGHTWEIGHT 
The complete enclosure is cast 
aluminum. 


HOOK 
MOUNTING 


BREAKER 


4. SIZES FOR STARTERS SIZE 0 THROUGH 5 


CLASS I, GROUP C and D « CLASS II, GROUP E, F, and G 


The new SPIN ToP enclosure is available from your Square D 
Distributor in three ways—complete device, enclosure only, 
or components only...for reversing and non-reversing across- 
the-line starters and combination starters. And for combina- 
tion and non-combination two-speed starters. 


Wrile FoR BULLETIN 9990 
Square D Company, 4041 North Richards St., Milwaukee 12, Wis. 


GUIDE RAIL 


- MOUNTING 
FRAME 


STARTER 


SLIDE and HOOK MOUNTING 


EC&M HEAVY INDUSTRY ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARED)COMPANY 
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To cut information retrieval time, 
modern industrial searchers . . . 


... use manual indexing 


Code on Uniterm cards refers 
to specific source material 

~ related to the subject heads 
on these same Uniterm cards. 


...or punched cards 


Punched cards of various types 


offer wide versatility to lead 
literature searchers to the in- 
formation they are seeking. 


...are eyeing computers 


Hope of future in searching 
rapidly mounting volume of 
technical literature lies in 
mechanized computers. 


Searchers Seek to Open Literature Logjam 


HAT’s to be done about 

utilizing the rising flood 
of valuable printed technical and 
business information? 

Nationai Science Foundation 
estimates output of technical 
literature is swelling at a rate 
that closely parallels the 12%/ 
yr. growth rate of scientific re- 
search. 

Chemical Abstracts expects 
its Decennial Index, scheduled 
for publication over the next 4 
yr., to take nineteen 1,200-page 
volumes, three more than the 
combined total of the three pre- 
vious Decennial Indexes. 
> What’s Being Done—U. S. in- 
dustry already is trying out a 
variety of new methods to speed 
up retrieval of recorded data. 

National Science Foundation 
is about to publish a report on 
how some 25 big U. S. com- 
panies handle technical infor- 
mation. While the report won’t 
evaluate the systems, it will de- 
scribe fully file sizes, rate of 
growth of data and the number 
of personnel needed to operate 
them. 

Some outfits are reorganizing 
information services to include 
highly skilled technical person- 


nel in newly setup technical in- 
formation divisions. This group 
numbers Ethyl Corp., Phillips 
Petroleum, Esso Research & En- 
gineering and Smith, Kline & 
French—to name a few. 

Other firms are putting more 
stock in better tools for their 
library documentation and re- 
trieval services. Methods sweep 
the gamut from rather simple 
and inexpensive coordinate card 
indexing systems to complex 
and costly machine searching 
systems. The latter’s big selling 
point is the promise of more 
finely discerned information. 

Here’s how some organiza- 
tions have “shopped around” to 
find the best system for their 
purposes. 
>Start With Simplest—Start- 
ing off with one of the simplest 
systems, let’s look at one in use 
at the Summit, N. J., research 
laboratories of Celanese Corp of 
America. Here, A. F. Caprio, 
original patent holder on tri- 
cresyl phosphate, has a smooth- 
running technical information 
service, thanks to the Uniterm 
system of retrieval. Celanese 
prefers the system because it 
involves neither costly equip- 
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ment nor technical personnel to 
operate it. 

Largely a manual process de- 
veloped by Dr. Mortimer Taube, 
Documentation, Inc., Washing- 
ton, D. C., Uniterm keeps track 
of information in the patent, 
intra-company report and gen- 
eral literature libraries at Cel- 
anese. 

System hinges on use of key 
words, phrases, proper names, 
trade marks, arabic numerals, 
dates, or project and contract 
numbers which describe ideas 
or concepts embodied in the 
documents. Each of these Uni- 
terms is typed as the heading 
on individual cards, which are 
then filed alphabetically. 

Each new document is as- 
signed an accession or serial 
number. Uniterms are chosen 
which best identify the areas 
covered by document. To each 
Uniterm card is added the docu- 
ment accession number. To per- 
mit easy scanning, these num- 
bers are arranged so that the 
last digit coincides with a digit 
column-heading from 1 to 9. 

To locate source material on 
a given subject, clerk scans 
Uniterm cards related to that 


ag 
84 | | 


87 OF AMERICA'S “FIRST HUNDRED" CORPORATIONS 
ARE WHITING CUSTOMERS 


Swenson Evaporators help the world's 
leading saltmakers produce the finest 


uly the salt of the - 
earth / 


Food, chemical, pharmaceutical .. . whatever your processing 


need, there’s a custom-designed, custom-engineered Swenson This quadruple-effect, forced circulation evaporator 
is a part of the quality team at one of the leading 


Evaporator that will help improve your product quality. salt companies. 


Send For 
Booklet! 


Request your copy of ‘An Ene . A Division of 
Open Door” for detailed Proved, Engimeoning for the Process Industnies 
information. Swenson Since 1889 C . 
Evaporator Company, 

15669 Lathrop Avenue, 

Harvey, Illinois. 
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PROCESSES & TECHNOLOGY... 


subject. Accession numbers ap- 
pearing commonly on more than 
one of these cards most likely 
denote documents containing 
desired source material. 

> Punched Cards— Somewhat 
mechanized is Ethyl Corp.’s sys- 
tem of retrieving information 
on fuel and lubricant additives 
from internal data, patents, 
periodicals and other sources by 
use of an exhaustive file of ma- 
chine-sorted punched cards. 

Cards are punched with code 
that gives appropriate biblio- 
graphic information (accession 
numbers), chemical structure 
of the additives, use functions 
of the additives and the petro- 
leum products in which they are 
employed. 

Other cards are punched with 
the names of authors (or pat- 
entees) and organizations (or 
assignees). 

Abstracts of the original ref- 
erences, typed on 5 x 8-in. vel- 
lum slips, are filed by accession 
numbers identical to those as- 
signed to the original docu- 
ments. Ozalid working copies 
of these abstracts are kept in a 
duplicate file. Additional Oza- 
lid copies can be made from the 
original vellum abstracts. 

Ethyl’s search procedure uses 

a Remington Rand 320 auto- 
matic sorter to separate out 
cards pertinent to information 
sought for a given problem. 
Similar systems that are more 
efficient, but also more expen- 
sive include the Remington 
Rand collator and the IBM 101 
sorter. Ethyl’s Ben Weil feels 
that Ethyl cannot economically 
justify at this time the equip- 
ment refinements offered by 
these newer, more-expensive 
machines. 
Searching Selector — Still 
more mechanized is a “search- 
ing selector” designed and con- 
structed by Western Reserve 
University’s Center for Docu- 
mentation Research in Cleve- 
land. Under the direction of 
James W. Perry, WRU is pilot- 
ing a mechanized searching 
service with this machine for 
the American Society of Metals 
on approximately 25,000 im- 
portant metallurgical papers. 

WRU’s system uses special 
techniques to facilitate machine 
searching. First, document is 
abstracted in telegraphic form 


which easily can be converted 
into code (encoding). Abstracts 
are encoded semi-automatically 
by commercially available IBM 
equipment set up to function as 
an 8,000-term automatic dic- 
tionary. 

An operator then translates 
the encoded abstract onto an 
eight-channel punched tape to 
provide the “library” which will 
be searched by the selector. 

To retrieve information from 
this tape in response to a ques- 
tion, the searcher first reduces 
the question to a logical form 
and code which can be wired 
into the selector’s plugboard to 
produce an_ electric circuit 
analogous to coded question. 

Then a Flexowriter connected 
to the selector “reads” the li- 
brary on the eight-channel 
punched tape. Each time that 
punched symbols on the tape 
conform to the code wired into 
the selector, the Flexowriter 
types out a coded reference. En- 
tire tape takes approximately 1 
min. to read. 

Compared to most computers, 

WRU’s selector is slow. On the 
other hand, it costs much less. 
Eventually, WRU hopes to boost 
speed by a factor of 10‘ and in- 
crease the code dictionary to 
some 30,000 terms. 
» High-Speed Computers — Go- 
ing all the way with mechaniza- 
tion, you can get one of the 
many available computers to do 
most of your searching in a 
flash, completing up to 5,000 
complete searches per minute. 
Included in this category are 
the IBM 700 series and the Rem- 
ington Rand Univac models. 

Dow Chemical’s Ascher Opler 
says that his firm has carried 
out computer searching by rent- 
ing time on a number of IBM 
machines for a few minutes 
each week—on an experimental 
basis. 

Machines rent for about $7-8/ 
min. So, for less than $100/mo. 
the computers breeze through 
work which otherwise might 
cost the firm far more in time 
lost waiting to do work and in 
money for paying idle staff. 
> What’s Ahead?—People like 
Ascher Opler hold that you can 
wire any machine to handle al- 
most any problem, if you know 
how. “Trouble is,” Opler says, 
“most of industry just isn’t ac- 


quainted with the highly de- 
veloped equipment already 
available.” 

Others, though, like Mrs. 
Mary Sullivan, Dravo Corp.’s 
librarian, view the situation 
differently. “So far,” says she, 
“we honestly haven’t come up 
with machines efficient enough 
to warrant a switch from what 
we now have.” 

But, no matter who’s right 
about the readiness (efficiency) 
of today’s equipment, or its 
apocryphal future, the fact re- 
mains that something’s got to 
be done and soon. After all, 
valuable technical information 
isn’t really so valuable if you 
can’t find it when you need it. 


News Briefs 


Ultrapure silicon: Merck & Co. 
is building facilities costing 
more than $5 million at Dan- 
ville, Pa., for production of 
ultrapure silicon used in tran- 
sistors and rectifiers. Silicon 
will be produced under spe- 
cial license agreement with 
Siemens & Halske and Sie- 
mens -Schuckertwerke. On- 
stream date is Jan. 1958. 


Silver-base contro] rods: West- 
inghouse, at its Bettis atomic 
power division, Pittsburgh, 
Pa., has developed a new 
silver-base alloy which is 
claimed to significantly re- 
duce manufacturing costs for 
water-cooled atomic reactors. 
While somewhat inferior to 
hafnium in mechanical and 
physical requirements, says 
Westinghouse, the alloy 
boasts relatively low cost and 
ready availability. 


Hydrofluoric acid: Stauffer 
Chemical Co. has announced 
plans to build a large hydro- 
fluoric acid plant at Louis- 
ville, Ky. Construction will 
begin around mid-year. 


Phthalate plasticizers: Kolker 
Chemical Corp. is now pro- 
ducing dimethyl and diethyl 
phthalates at its Newark, 
N. J., plant. Plant has ca- 
pacity of 50 million lb./yr. 
of plasticizers, including 
phthalates, phosphates and 
epoxies. 
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EVER-TITE 
QUICK COUPLINGS 
for safe transfer 


of your products 


Here’s proof EVER-TITE excels in 
speed... safety... econom 


Superior quality forged body y 


P 


Uniform wall thickness 
—no weak spots 


Extra heavy reinforcing rim 


larger diameter cam ears 
for longer service life 


Extra 
Hi-Strength 
forged 
handles 


economy 


Uniform heavy 
wall thickness 
—no weak spots 


Superior quality forged body 


—precision machined 


Recess retains gasket 


in coupler and 
proper placement 


Get a QUICK COUPLE every time 


You can speed work—prevent leakage—save wear on 
equipment by using an EVER-TITE in every operation 
that calls for couplings. Ever-Tite always gives you 
tight, quick connections because Ever-Tite has posi- 
tive gasket compression that is dependable under a// 
conditions. Get Ever-Tites—get a quick, safe, tight 
couple every time. Ever-Tites are available in: 


STAINLESS STEEL 
Aluminum Malleable Iron Brass 
Other materials on request 
Send for full details now 


Dust ' 
PROTECTORS 


GASKETS HANDLES Chain for attaching Dust Caps on 


Dust Plugs to adapters or couplers 
EVER-TITE COUPLING CO. INC., 254 WEST 54TH STREET, NEW YORK 19, N. Y. 
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DEVELOPMENTS... 


CHEMICAL PRODUCTS EDITED BY FRANCES ARNE 


New Plastic Combines Outstanding Properties 


Abrasion Resistance 
Superior to most other hard 
plastics except nylon. 


Strong and Resilient 


Approaches aluminum in strength; like steel, 
bends if forced, recovers perfectly. 


Deformation Recovery 
When elongated 10% for 10 


Dimensional Stability 


Solvent Resistance 


Excels all other thermoplas- 
tics except fluorocarbons. 


min. at 150 F., returns to 
1.5% after load removal 


When completely immersed in water, expands 
only 4% — less than nylon. 


Polyvinyl Acetal Bids for Many Jobs 


Called Delrin, new formaldehyde-based long-chain 
polymer may vie with nylon for gear applications, with 


butyrate for phones, melamine for dishes, 


In many of its properties, a 
new polyvinyl acetal resin is 
very similar to nylon. But its 
properties resist unusual sur- 
rounding conditions better than 
nylon’s. Its moisture absorp- 
tion is much less and it has 
greater retention of stiffness 
and strength at high tempera- 
tures and humidities, in contact 
with solvents, and under pro- 
longed stress. 

Called Delrin, the tough, rigid 


material is envisioned by man- 
ufacturer Du Pont as a comple- 
ment to nylon in properties and 
applications. Company believes 
its Zytel nylon would be the 
preferred material where a 
higher melting point, higher 
service temperature, the ulti- 
mate in abrasion resistance and 
the maximum in toughness are 
necessary, e.g. for bearings. The 
new polyvinyl acetal would be 
chosen where higher stiffness, 
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maximum fatigue endurance 
strength, lower creep, better 
stain resistance and better di- 
mensional stability re- 
quired, e.g. for gears. 

Price, too, is expected to be 
in the same range as nylon’s. 
However, the long-range pic- 
ture may hold a marked down- 
turn, which would set Delrin’s 
application sights even wider. 
It is made by polymerization of 
formaldehyde, one of the lowest 
cost monomers used in plastics. 
And its manufacture takes much 
fewer process steps than ny- 
lon’s. 

Product is thermoplastic, can 
be molded or extruded in the 
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more economical! 
handles faster, 
easier! 


NOW IN BULK! 


SOLVAY Anhydrous ALUMINUM CHLORIDE 


If you would like to have information on the 
equipment, unloading and storage of bulk aluminum 
chloride, on screen sizes, prices or location of your 
nearest representative—or if you want samples—fill 
out and mail coupon today. 


Introducing a SOLVAY original — delivery of an- 
hydrous aluminum chloride by bulk trailer... 
designed by Sotvay engineers to better serve quan- 
tity users. 

The shipment, unloading and storage of bulk 
aluminum chloride means savings all along the line. 
Savings in time .. . labor . . . and money—through 
the elimination of heavy, individual drums with their 
special handling, unloading and storage problems. 
All forms of Sotvay Aluminum Chloride are avail- 
able for bulk shipment. 


Sodium Nitrite * Potassium Carbonate 
Caustic Soda Calcium Chloride Chlorine 
Sodium Bicarbonate * Ammonium Chloride 
Caustic Potash * Chloroform Vinyl Chloride 
Methylene Chloride ¢ Para-dichlorobenzene 
Methyl Chloride * Cleaning Compounds Soda 
Ash ¢ Hydrogen Peroxide * Aluminum Chloride 
Ammonium Bicarbonate Carbon Tetrachloride  - 
Monochlorobenzene * Mutual Chromium Chemicals 
Ortho-dichlorobenzene * Snowflake® Crystals 


SOLVAY 


SOLVAY branch offices and dealers are located 
in major centers from coast to coast. 
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SOLVAY PROCESS DIVISION 


Ae ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. AK-2 


Please send me without cost the following SoLvay 
Anhydrous Aluminum Chloride items: 


(0 Data on bulk shipment [ Test sample [J Literature 


Name 
Position 

Company 
Phone 
Address 
City 
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CHEMICALS .. . 


conventional manner. Its chain 
structure unit is —CH.O-. It is 
linear, highly crystalline and 
high melting. 

Mechanically, Delrin is 
strong, tough, exceptionally 
high in stiffness. Measurements 
of weight loss in various abra- 
sion tests indicate that it is 
inferior to nylon in this respect 
but superior to most other hard 
plastics. It retains almost one- 
fourth of its room-temperature 
stiffness at 250 F. and has very 
high heat-distortion tempera- 
tures. Polyacetal has good 
strain recovery. Even at 150 F. 
and 100% R.H., when loaded to 
10% elongation it returns to 
1.5% elongation in the first min- 
ute after the load is removed 
and eventually recovers almost 
completely. 

Thermal properties are about 
equal to those of other thermo- 
plastics and compare closely 
with those of nylon and buty- 
rate. Its electrical properties 
are good but not extraordinary. 

The new plastic has greater 
solvent resistance than any 
thermoplastics except the fluoro- 
carbons. In extreme contrast to 
the behavior of many polymers, 
polyacetal has demonstrated ex- 
cellent resistance to crazing or 
stress-cracking by organic sol- 
vents. 

It’s resistant to staining by 
coffee, tea, vegetable dyes, 
lemon juice, is non-toxic and 
it is safe for use in eating uten- 
sils. 

Permeability of polyacetal to 
many organics is only a frac- 
tion of that of polyethylene, but 
it is much more permeable to 
water vapor than polyethylene. 

This blend of properties is 
expected to open up many uses 
in the automotive, plumbing, 
appliance, packaging, hardware 
and industrial fields, as well as 
in consumer products. It al- 
ready has performed well in 
tests as engine timing gears, 
valve parts, dishwasher compo- 
nents, thin-walled bottles, bear- 
ings, sprinkler parts, football 
cleats, combs and a number of 
other items. 

List of product weaknesses is 
short: vulnerability to UV and 
mineral acids, its reluctance to 
accept adhesives and inks, and 
its flammability —Du Pont Co., 
Wilmington, Del. 88A 
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Polyvinyl acetal uses to range widely 

Alkyd emulsion affords water-thinned paint benefits.... 
Polyethylenes: a low-melt and a medium density variety. . 
Dacron makes blimp envelopes stronger and lighter 

Rb and Cs chemicals in quantity at reduced prices 

Surfactant for heavy duty liquid steam cleaning 

2-4-D now used as growth stimulant 

Germicide for food processing works in hard water 

Quercetin availability heralds new line of bark derivatives 92F 


Paint Vehiele 


Alkyd emulsion for water- 
thinned gloss architectural 
finishes. 


A new alkyd emulsion, desig- 
nated 1505 Synthemul, is said to 
offer better adhesion, better 
water resistance and much 
greater mar resistance than any 
available vehicle for water- 
thinned gloss architectural fin- 
ishes (Chem. Eng., Aug. 1957, p. 
182). 

Product aims at combining the 
best features of water-thinned 
paints (ease and speed of ap- 
plication, absence of odor and 
fire hazard, rapid drying) with 
those of the  solvent-thinned 
variety. 

Paints made with it are ex- 
pected to cost less because a 
lower percentage of vehicle can 
be used in the formula without 
loss of gloss, due to the new 
emulsion’s greater pigment bind- 
ing capacity. Good gloss can be 
obtained with pigment volume 
concentrations of 16 to 27%, 
compared with maximum concen- 
trations of 8 to 13% for pre- 
viously-available emulsions. The 
corresponding increase in the 
amount of pigment in the for- 
mula gives more hiding power. 

Company’s earlier alkyd emul- 
sion aimed at industrial users, 
1504 Synthemul, is also said to 
produce water-thinned paints 
which incorporate advantages of 
solvent-thinned products. How- 
ever, the new 1505 has special 
appeal for architectural finishes 
on the basis of acceptable col- 
ors, including white. It can be 
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used by itself or, for improved 
color retention and speed of dry, 
it may be used in combination 
with vinyl acetate emulsions.— 
Reichhold Chemicals, Inc., 
White Plains, N. Y. 90A 


Two Polyethylenes 


A low-melt and a medium- 
density variety. 


A new polyethylene resin 
identified as Epolene C pos- 
sesses many of the properties 
generally associated with plas- 
tic grade resins and yet can be 
handled much like a moderate 
to high melting point wax. 

At 300 F. the viscosity of the 
new resin is 8,000 cps. The ad- 
dition of 25% paraffin, with 
which it is completely compati- 
ble, reduces the viscosity to 
only 1,300 cps. at this tempera- 
ture. 

Three general areas of use 
are foreseen: As a melt casting, 
the new material can be em- 
ployed with or without the ad- 
dition of coloring agents to 
form relatively hard, tough cast 
or slush molded objects. As a 
hot melt, it can be applied to 
virtually all types of paper, 
comparing favorably with coat- 
ings achieved by the extrusion 
of plastic grade polyethylene. 
As a paper coating material it 
can be handled in conventional 
wax coating machines with only 
slight modifications including 
provisions for higher tempera- 
tures in the fountain. 

The same manufacturer has 
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mix imagination with Alcoa Aluminas 


and dry gases, liquids, vapors or solids drier than ever before! 
Mix imagination and engineering with Alcoa® Activated Alumina in your 
drying operation; this “‘old reliable’ among commercial desiccants has 
been thoroughly proved in service. Count on it to achieve the lowest dew 
points you require. Drying costs are remarkably low because Alcoa 
Activated Alumina can be saturated and reactivated indefinitely without 
effective loss of drying capacity. If you have a dehydration problem and 
you haven’t tried Alcoa Activated Alumina, you should—at once. For 
full information and samples 

contact the local Alcoa Sales ne 
Office or write ALUMINUM | ALCOA 
CoMPANY OF AMERICA, CHEM- CHEMICALS 
IcALs Division, 702-B Alcoa Avternate Monday Evenings 
Building, Pittsburgh 19, Pa. a 


For finer products .. . let Alcoa add new directions to your creative thinking! 
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In a recent test, naval officers 
evaluated the performance of an 
anti-submarine patrol blimp 
with a skin of coated Dacron 
polyester fiber. Four months of 
trial flights showed that the fab- 
ric reduced helium loss to half of 
that in natural fiber envelopes 
now used. 

The final envelope material 
comprised two layers of fabric 


Synthetic Skin for Blimp, Stronger and Lighter 


of Dacron combined with an in- 
side coating of neoprene, a bind- 
ing layer of neoprene and an 
outside coating of aluminized 
Hypalon synthetic rubber. To- 
tal weight: 15} 0z./sq. yd. Re- 
duction in weight is enough to 
permit carrying of additional 
equipment or more fuel for pro- 
longed flights—Du Pont Co., 
Wilmington, Del. 92A 


introduced a new  medium- 
density Tenite Polyethylene, 
designated as series 100. As 
compared to low density con- 
ventional type polyethylene, use 
of 100 Tenite means greater 
stiffness, higher heat resist- 
ance, and greater resistance to 
abrasion in molded products. 
It avoids the limpness of some 
items with thin walls molded 
from conventional type _poly- 
ethylene. — Eastman Chemical 
Products, Inc., New York, N. Y. 

90B 


Rb and Cs Chemieals 


Produced in quantity; price 
greatly reduced. 


Carbonate, sulfate, chloride 
and fluoride compounds of both 
cesium and rubidium, priced at 
$13 to $27.50/lb., have just be- 
come available in quantity. Cur- 


rent prices for these compounds 
range between $100 and $400/lb. 

This is the first time rubidium 
salts have been made in sizable 
quantity in the United States. 
World supply has amounted to 
only a few hundred pounds per 
year. 

Cesium and rubidium are the 
most reactive of the alkali 
metals. Both chemicals are un- 
der study for use in atomic en- 
ergy applications and in ion 
propulsion research. Present 
uses include the manufacture 
of specialty glass, in photocells 
used in automatic controls and 
in chemical processes. They 
also find application in elec- 
trical and radio engineering, 
manufacturing of vacuum tubes 
and X-ray equipment, certain 
medical uses and _ specialized 
optical applications —American 
Potash & Chemical Corp., Los 
Angeles, Calif. 92B 


Briefs 


Surfactant for the formulation 
of heavy duty liquid steam 
cleaning compounds is offered 
exclusively to the chemical 
processing industry. Called 
Miranol CM Conc., it has 
high tolerances for electro- 
lytes and alkalies and it com- 
pounds with lower alkalinity 
than the customary powdered 
products.—Miranol Chemical 
Co., 277 Coit St., Irvington, © 
N. J. 92C 


2-4-D as growth stimulant in- 
stead of weed killer is finding 
success in the rubber indus- 
try. Tested in Malaya and 
Indonesia, it has raised latex 
yields of trees as much as 25 
to 40%.—U. S. Rubber Co., 
1230 Ave. of the Americas, 
New York, N. Y. 92D 


Quarternary ammonium germi- 
cide, Hyamine 3500, for sani- 
tizing dairy, restaurant and 
food processing equipment is 
now available in commercial 
quantities. Liquid sanitizers 
which are effective in waters 
of 0 to 550 ppm. hardness can 
be formulated with it. Chem- 
ically, it is n-alkyl (C,-C,.-C,.) 
dimethyl benzyl ammonium 
chloride—Rohm & Haas Co., 
Philadelphia, Pa. 92E 


Quercetin, now available in 
pilot plant quantities, is the 
first of a new line of bark 
derivatives to be marketed as 
a fine chemical. Like its gly- 
coside, rutin, quercetin is 
used in pharmaceutical prep- 
arations of the bioflavonoid 
type for the prevention of 
capillary fault—Weyerhaeu- 
ser Timber Co., Tacoma, 
Wash. 92F 


For More Information... 


about any item in this 
department, circle its 
code number on the 


Reader Service 


postcard inside the 
back cover 
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BETTER LUBRICATION BEGINS WITH OL-MIST 


How to cut 
lubricant costs up to 90% 
— and increase production! 


Large and small plants in many industries are making important 


with Alemite Oil-Mist (a Automatic Lubrication. 


The Oil-Mist system atomizes oil into air-borne oarticies, li 


carries them through tubing toall lubrication pointsde, and bathes every moving surface 


with a cool film of clean lubricant y while machines operate. It provides constant, 


uniform, completely automatic_s) |, d lubrication to a few or to hundreds 


? 
of bearings. de, Accurate and foolproof, Oil-Mist eliminates guesswork. No bearing 


can be overlooked SREY or over-lubricated. 


Three types of Oil-Mist fittings apply lubricant in the form required. Either a mist rane, # 


or a condensing fitting g oF a spray fitting, Pi is used to lubricate any lubrication vat 
vail) 
An Oil-Mist system i can be applied to any new or installed 


77 
machine. Find out in detail how it cuts costs, reduces man-hours and 


machine downtime, extends bearing life, and increases production. 


Write > Alemite, Dept. J-28, 1850 Diversey Parkway, Chicago 14, Illinois. 


Makers of these automatic centralized lubrication systems : Oil Mist - Accumatic - Accumite 
Symbol 


1850 Diversey Parkway, | ALEM ITE 
Chicago 14, Illinois STE TT AT- TT A R 


CORPORATION 
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DEVELOPMENTS ... 


Handling System Brightens Truck Future 


PROCESS EQUIPMENT correo py c. s. cronan 


“On-board” air loads and unloads bulk solids 


Split tube 
distributes 


Air from cyclone 
returns to blower 


Blower 


conveyor 
moves solids 


hig to feeder 


With an integral solids-handling system, bulk truck 


now offers complete bin-to-bin transfer of shipment. 


To aid you in shipping bulk 
quantities of relatively light, 
granular solids, Sprout Waldron 
has developed a line of bulk 
carriers with built-in pneumatic 
handling systems. 

Loading themselves from 
either storage bins or railroad 
cars, these trucks can proceed 
to their destination and unload 
directly into bins or other 
trucks. 

No handling facilities are 
needed at either the starting 
point or terminus of the trip. 
Only an access line and internal 
piping are required on the stor- 
age bins at each point. The 
truck provides the connecting 
link to move the solids unaided 
from one to the other. 
> Opens Way for Bulk—With 
S-W’s pneumatic system, both 


shipper and_ receiver benefit 
without incurring handicaps. 

Of course, buying and ship- 
ping in bulk is cheaper. And 
pneumatic handling saves time 
and labor, avoids contamination, 
minimizes dusting. But it’s the 
S-W adaptation of pneumatic 
handling that’s reported to open 
the way for an upsurge in bulk 
trucking of dry industrial sol- 
ids. 

No longer does a user face the 
prospect of having to install 
special, costly equipment so that 
he may receive bulk shipments. 
And it removes from truck own- 
ers the burden of having to 
scrap standard haulers once 
they have established bulk de- 
liveries to some of their custom- 
ers. 
> Peanuts to Cement — Sprout 


Air -solids mixture 
enters cyclone 


Flexible hose 
connects feeder 
with distributor 
during loading 


< 


Blower discharge 
picks up solids 
in feeder 


Waldron’s bulk trucks have 
handled materials ranging from 
peanut shells to cement, span- 
ning densities from 10 to 95 
Ib./cu. ft. and individual parti- 
cle sizes from the micron range 
up to §- by 1}-in. cattle cubes. 

The feed industry, which gave 
much impetus to development 
of S-W’s new line, already uses 
bulk delivery to reduce handling 
costs. Over-all savings as high 
as 22¢/100-lb. bag of feed have 
been reported. 

Bulk flour costs +¢/lb. less to 
deliver than sacks. Big bak- 
eries, canneries and industrial 
users of sugar have quoted aver- 
age savings of 4%. Another in- 
dustrial shipper finds that bulk 
delivery dropped costs to one- 
third of previous values. 
>» You Blow In Here—Al! self- 
loading models operate much 
the same, despite differences be- 
tween models engendered by 
buyer requirements. 
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PRODUCT 


ail 


MIXING WITH 
NEW TRIPLE ACTION MIXER 


Stveng-Scott Mixer Offers Uniform “he design of the Tiiple Action 
permits feeding from any location at the top with 


Blending and Mixing in 2to7 Minutes _ single or multiple discharges to suit individual 


requirements. Hinged, drop-door bottoms for easy 
with 99.9% Thorough Distribution of cleanout. Constructed of steel, stainless steel or 


Minor Additives. commercial alloys. 


Strong-Scott maintains a complete Customer 
Now, for the first time, a batch mixer with exclusive Service Laboratory with a full line of standard 


Triple Action” mixing. The blending, folding and equipment for your convenience, with ne.obllieae 


mixing action created by this unique triple ribbon ; 4 cage 
and spiral assembly exposes each particle in the mix- peed fe you. Consult Strong-Scott for additional 


ture to over 10,000 separate mixing actions per min- 

ute. The center spiral breaks and tumbles the core of 

the mix and moves the material to the outer 2 ribbons 

which convey the ingredients in opposite directions, 

subjecting each particle to thousands of mixing ac- 

tions per minute. This produces a well balanced, 

uniformly mixed product of the highest efficiency 

known. 

EXCLUSIVE FEATURE — Nylon seals between the tub 7 ~\ 
and shaft, with outboard bearings. This permits clean- r nti 
ing in a matter of seconds .. . is sanitary, long wearing ‘ a a 

and dustproof. There is no hold up of product from ond liquid blender capable of blending of liquide and dry nin ot 
one batch to the next. quality results at high capacity. high or slow speed, 


WRITE FOR 
FREE COLOR BULLETIN 
For complete information 
on the equipment shown 
above, write to The Strong: DEPT. CE-210 
Scott Mfg. Co. 
Equipment Designed for Better Processing 
451 TAFT STREET, MINNEAPOLIS 13, MINNESOTA 
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EQUIPMENT DEVELOPMENTS . . . 


Aside from transfer lines and 
compartmentized bin, essential 
parts (see sketch) include a 
blower, split-tube distributor, 
rotary air-lock feeder, cyclone 
separator and two screw con- 
veyors. 

In the self-loading cycle, suc- 
tion picks up solids from plant 
storage and deposits them in the 
cyclone separator, which dis- 
charges into the rotary air-lock 
feeder. Solids-free air jeaves 
the top of the cyclone, passes 
through the return line into the 
blower. 

Blower discharge picks up 
solids from the feeder, flows 
through a short flexible hose 
(connected only during loading) 
and enters the split-tube dis- 
tributor which runs across the 
top of the truck bin. Air leaves 
the bin through filter hatches 
on top. 

For unloading, the screw con- 
veyors drop solids from the bin 
into the feeder. Pressurized air 
from the blower removes solids 
from the feeder and blows them 
directly into the receiving bin. 
>How Many Models—Sprout 
Waldron’s bulk trucks are avail- 
able in chassis sizes ranging 
from 12 to 36 ft. Normally, they 
are built to unload at rates be- 
tween 18 and 24 ton/hr.; load at 
8 to 10 ton/hr. 

For existing standard bulk 
carriers, Sprout Waldron’s 
Muncy, Pa., shops are set up to 
provide conversion — service. 
Companies desiring to do their 
own conversions can obtain 
do-it-yourself kits that will 
change standard trucks to work- 
horses able to handle bulk ship- 
ments as well as bags and con- 
tainers.—Sprout, Waldron & 
Co., Inc., Muncy, Pa. 94A 


Radiant Heaters 


For applications requiring 
controlled economical heat. 


A new line of tubular infra- 
red radiant heaters, varying in 
size from individual 500-w. el- 
ements up to 36-kw. panels, is 
now available for use with 
ambient temperatures as high 
as 1,000 F. 

Called Vicoray, the line comes 
completely wired and ready for 
erection and connection to 


Equipment Developments 


Page number is also 
Reader Service Code number 


Bulk truck loads and unloads itself with air 

Radiant heaters provide controlled economical heat.... 
Pyroceram tubing exhibits highly desirable propertics... 
Immersible motor eliminates long shafts and bearings... 
Hazardous materials lab studies basic CPI problems....98A 
Spray head cleans compartmentized tank trucks........ 98B 
Humidity regulator supplements sensitivity of humidifiers .98C 
Conveyor moves solids on a bed of air 

Pipe insulation features fast application device 

Valve packing needs no lubrication at high temperatures .100B 
Stainless-clad pipe offers economic protection 

Oilless bearings withstand all abuse 

Filter-bag zipper simplifies filter bag application 


—_______For more details, use Reader Service Card 


either 120- or 240-v. service. 
Physical length ranges from 11 
to 48 in. 

Standard wave length is suit- 
able for most applications; the 
producer also makes the units 
in modified wave lengths to 
meet special requirements. All 
units are guaranteed against 
burnout for 1 yr.—Douglas C. 
Whitaker Co., Inc., 141 East 
Glenside Ave., Glenside, Pa. 


Pyroceram Tubing 


Available commercially in 
to j-in. dia. 


Early in 1958, Pyroceram 
brand tubing will become com- 
mercially available in quantity 
in diameters from to j-in. 

In heat exchangers, Pyro- 
ceram tubing will permit higher 
rates of heat flow per unit area, 
allow higher operating pres- 
sures and lessen considerably 
any chance of damage to the 
unit by abrasive particles. 

Tubing is pure white and 
opaque with thermal shock re- 
sistance equivalent to that of 
fused silica. Coefficient of ex- 
pansion for this material is 5 to 
11 x 10° cm./cm./deg. C. as 
compared to 32 x 107 for boro- 
silicate glass. Flexual strength 
of abraded Pyroceram Code 
9608 tubing is 17,000-23,000 psi. 
—Corning Glass Works, Corn- 
ing, N. Y. 96B 


Immersible Motor 


For 
merged operation. 


close-coupled sub- 


A new immersible motor can 
be close-coupled to agitators or 
pumps for submerged service in 
sewage sumps, chemicals, water 
and abrasive industrial oils. 

In pump applications, this 
flange-mounted motor. elimi- 
nates many connecting compo- 
nents such as_ intermediate 
bearings, couplings, shafting, 
and special bases since the mo- 
tor shaft is attached directly to 
the impeller. Motor and pump 
can be raised and lowered into 
position together by means of 
the motor’s lifting lugs. 

Motor is available in ratings 
from ? to 40 hp., both single 
and polyphase.—Louis Allis Co., 
Dept. P, 427 East Stewart St., 
Milwaukee, Wis. 96C 
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You get 


from 


From 2%-gallon pails to 55-gallon drums — including stainless — U.S. Steel offers the widest 
industrial container selection of all. Chances are there’s a container here that’s best for your 
needs. Your U.S. Steel representative will be glad to help you select the right one. 


Profit from all 5 of these U.S. Steel extras, too: 
@ Eye-catching containers — your containers not only ship your product, but advertise 


it, too — when color-decorated by U. S. Steel. 
UNITED STATES STEEL PRODUCTS 


@ Best rust protection—there’s more zinc phosphate on every USS rust-inhibited container. 
© Prompt container delivery — a 7-point factory system gives you next-door service DIVISION 
anywhere — any time. UNITED STATES STEEL CORPORATION 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


@ Personalized container service — your U.S. Steel salesman makes it his business 
to understand yours — to help you get the right containers for your needs. Los Angeles and Alameda, Calif. * Port Arthur, Texas 


Longer container life — extra zinc phosphate gives your containers a safer, longer Chicago, III. * New Orleans, La. * Sharon, Pa. * Camden, N. J. 


USS STEEL DRUMS 


UNITED S$ TAT S$ TFT & 
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EQUIPMENT DEVELOPMENTS .. . 


Now in operation, Mixco’s new 
Hazardous Materials Labora- 
tory is designed to help the CPI 
solve basic mixing, blending and 
separating problems with Class 
I, Group D materials. Facilities 
will also supply answers to 
specific customer questions on 
suspension of solids, leaching 


Lab Probes Mixing Problems of Hazardous Material 


and solvent extraction, as well 
as “blue-sky” research. Fea- 
tured lab equipment includes a 
Mixco multistage contactor 
(right, rear) which can be con- 
verted from 8 to 32 stages as 
needed. Six 100-gal. tanks hold 
feed, products.—Mixing Equip- 
ment Co., Rochester, N. Y. 98A 


Spray Head 


Rotates to clean’ tank- 
truck compartments. 


Smaller than a baseball, and 
weighing only 7 lb., the Spray- 
O-Mat drops’ through the 
smallest tanker opening to 
throw a spray of cleaning solu- 
tion against all surfaces. 

The main elements of the 
stainless steel unit are a tri- 
slotted rotary head, a self- 
cleaning ball race, and two 
nozzles, one for imparting mo- 
tion and the other for spray- 
ing. Solution jetting from the 
offset nozzle spins the head 
around the race, scattering a 
three-directional liquid spray 
from the wide-angle nozzle 
and slots. 

Oakite Products, Inc., which 
engineered the Spray-O-Mat, 
rents it to its customers on a 


nominal-fee basis. Aside from 
hose, pipes and valves, and a 
100-gal. solution tank, Oakite 
recommends a pump to de- 
liver 40 gpm. at a head pressure 
of 60 psi.—Oakite Products, 
Inc., 19 Rector St., New York 6, 
Ne 98B 


Humidity Regulator 


Controls air stream to + 
0.5% R. H. 


Couple this automatic reg- 
ulator to your present mois- 
ture-adjusting equipment and 
you will be able to maintain 
the relative humidity of the 
outlet air stream to +0.5% 
R. H. Used as an accessory 
with dehumidifiers, humidi- 
fiers, and air conditioners, the 
Humitrol overcomes humidity 
fluctuations caused by variable 
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machine performance and 
changing inlet-air conditions. 

The type and size of Humi- 
trol required for a particular 
job depends on the desired out- 
let relative humidity range, 
inlet-air temperature’ range, 
and airflow rate. Once install- 
ed, the Humitrol requires very 
little attention and mainten- 
ance.—Universal Dynamics 
Corp., 1441 Nineteenth St., 
North, Arlington, Va. 98C 


Conveyor 


Fluidization eliminates 


moving parts. 


Fluidization techniques, em- 
ployed in Fuller Co.’s new Air- 
slide horizontal conveyor, are 
the key to non-mechanical bulk 
transport of fine, dry materials. 

Conveyor consists of a series 
of horizontal floor courses con- 
nected by elevating passage- 
ways. A porous fabric, rigidly 
mounted in the enclosed hous- 
ing, divides each floor course 
into upper and lower channels. 

Low-pressure air, introduced 
into lower channel, permeates 
the fabric to fluidize bulk ma- 
terial in upper channel. Fluid- 
ized material flows by gravity 
down the slight incline of each 
floor course to the elevating 
passageway. There, greater air- 
flow lifts the material to the 
upper end of the next floor 
course. 

The sectional construction, 
which permits passage around 
or over existing equipment, fa- 
cilitates installation without 
plant redesign. 

Airslide will convey a di- 
versity of fine materials such 
as fly ash, gypsum, iron ores, 
tale, resins and cement.—Fuller 
Co., Catasauqua, Pa. 98D 
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OUR 
CUSTOMERS 


Roots-Connersville 
Expands 
Production 
Facilities 
To Serve You Better 


To provide the quickest possible delivery for its customers, Roots- 
Connersville Blower, Division of Dresser Industries, Inc. has just 
isieas completed a major expansion of its main plant. A completely inte- 
Positive grated manufacturing department occupying a 100 x 400 foot area, 
oo. this addition has expanded plant capacity by 100% for the produc- 
tion of type AF Rotary Positive Blowers, type XA Rotary Positive 
Gas Pumps and Rotary Positive Displacement Gas Meters. 


The new facility is equipped with the most modern, automatic metal- 
working machinery to provide the utmost precision in machining 
and assembly operations. Representing a large investment, this 
Type XA equipment is your continuing assurance of high quality in Roots- 
Gas Pumps Connersville products. 


As rapidly as possible, a stocking program will be put into effect for 
all products manufactured in the new department. This program 
will serve to speed delivery and improve service for all customers. 


BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
258 Illinois Avenue, C sville, Indi In Canada—629 Adelaide St., W., Toronto, Ont. 
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EQUIPMENT DEVELOPMENTS . . . 


Pipe Insulation 


Has built-in tie wires to 
speed installation. 


New, speed-fastening, high- 
temperature #101 pipe insula- 
tion is designed specifically for 
runs of pipe that are to be 
weatherproofed with sheet 
metal or roofing felt. It is well 
suited for covering nested pipes 
and steam-traced lines since it 
can be manufactured to fit ex- 
actly without waste. 

Exterior surface of the min- 
eral wool is faced with 16-gage 
wire mesh which is held in place 
by tie wires running through 
the wool to the expanded metal- 
lath backing. You fasten insu- 
lation on pipe merely by hook- 
ing seven wires, which extend 
from one end of the outer mesh, 
under the opposite stay wire 
and bending them over and 
back. 

Insulation is available in 2-ft. 
sections and 13- to 4-in. thick- 
nesses for pipe sizes from 4 to 
30 in.—Baldwin-Hill Co., 500 
Breunig Ave., Trenton, N. J. 

100A 


Valve Packing 


Molded packing displays 
unique characteristics. 


A new die-formed valve pack- 
ing, recently introduced by Gar- 
lock, shows extreme versatility 
in medium temperature service. 

Made from braided asbestos 
yarns that are strengthened 
with copper wire and impreg- 
nated with Teflon suspensoid, 
the valve rings feature a high 
degree of chemical inertness. 
The Teflon additive also acts as 
a lubricant, thereby eliminating 
the need for graphite or liquid 


100 


lubricants. Mechanical tough- 


ness and serviceability at tem- 
peratures up to 500 F. round 
out the list of desirable prop- 
erties—The Garlock Packing 
Co., 412 Main St., 


Palmyra, 
100B 


Stainless-Clad Pipe 


Now available down to 4-in. 
diameter. 


New advances in welding 
techniques have enabled Lukens 
Steel Co. to bring forth stain- 
less-clad pipe in diameters as 
small as 4 in. 

Inside surface of the pipe is 
a layer of solid stainless steel, 
completely and permanently 
bonded to a heavier outer layer 
of carbon steel. Like Lukens 
stainless-clad plate, the new 
pipe will give all the benefits of 
solid stainless, but at lower 
cost. 

Lukens’ new _ development 
was helped into fulfillment by 
Youngstown Welding & Engi- 
neering Co. Together they 
achieved economical techniques 
for fabricating and joining the 
pipe while still preserving the 
integrity of the vital inner 
layer of stainless steel. — 
Lukens Steel Co., Coatesville, 
Pa. 100C 


Equipment Cost Indexes 


Sept. Dec. 
1957 1957 


225.0 


Industry 
229.2 

Process Industries 
Cement mfg........ 220.7 
230.4 
214.4 
217.6 
221.6 
222.0 
226.3 
229.1 
227 .0 


Paint mfg 
Paper mfg 
Petroleum ind 
Rubber ind 
Process ind. avg... 


Related Industries 
Elec. power equip... . 
Mining, milling...... . 
Refrigerating........ 
Steam power....... 


232.9 
231.8 
258.9 
216.9 


Compiled quarterly by Marshall and Ste- 
vens, Inc. of Ill., Chicago, for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index num- 
bers; March 1957, pp. 266-7 for annual 
averages since 1913. 
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Oilless Bearings 


Outlive babbit by twenty 
to thirty times. 


Claimed to be indestructible, 
the new Fluoroglas bearing for 
pumps and motors is ideal for 
processes demanding complete 
freedom from contamination. 
Requiring no lubrication, they 
should be most useful in phar- 
maceutical, food and_ textile 
process equipment. 

Molded or extruded from a 
Teflon-based mixture, these 
light-weight bearings will ef- 
ficiently withstand any corro- 
sive or chemical atmosphere 
within a temperature range 
from —200 to +500 F. 

Where maintenance is a prob- 
lem, low-friction Fluoroglas 
bearings will eliminate break- 
downs resulting from rusting, 
pitting or wipe-out.—Fluorulon 
Laboratories, Inc., Caldwell, 
100D 


Filter-Bag Zipper 


Plastic fastener facilitates 
installation and removal. 


Custom-tailored cloth filter 
bags, equipped with corrosion- 
resistant polyethylene zippers, 
should soon improve many op- 
erations employing leaf filters, 
dust bags and air ducts. 

Available with any kind of 
fabric, the jam-proof fasteners 
ride in smooth grooves, with no 
teeth to snag or collect material 
being filtered. Zippers are sewn 
to the cloth with a specially- 
developed stitch that prevents 
leaking. 

Units are available with 
either lip-type closure, which 
withstands 80 Ib. pull, or con- 
ventional slide fastener.—Fil- 
tration Fabrics Div., Filtration 
Engineers, 155 Oraton St., New- 
ark, N. J. 100E 
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the OTHER 
Advantages 
Kinetic 


The obvious reason for choosing a LaBour 

Type G, the packingless self-priming centrifugal 
pump, is that it never has to be repacked. But 

there are other advantages resulting from the unique 
kinetic seal which should not be overlooked. 


LaBour Type G is sealed by the 

action of a freely turning part, not by the 
part itself. Nothing in the kinetic seal 
rubs against anything else at any time— 
in fact, the clearances aren’t even 

close. Because there is no packing there 
is no possibility of contaminating 

the product being pumped. 


Visible leakage from a stuffing box can be 
spotted and corrected when it occurs, but in 
many situations the invisible leakage of 

air or gas into the liquid can be a source of 
great trouble and expense. The LaBour 
kinetic seal cannot deteriorate through wear, 
and cannot leak in either direction. 


If you haven’t considered all the 
advantages of LaBour Type G with its 
kinetic seal, it will pay you to write 

us for the complete story. 


| 
f 
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THE LaBOUR COMPANY, INC. ° ELKHART, INDIANA, U.S.A. 
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DEVELOPMENTS... 


CHEMICAL ECONOMICS EDITED BY D. R. CANNON 


The Soil Bank pays farmers for not using Acre 


Pesticides Figure on Boost From Soil Bank 


A for surplus crops. Farmers, being human, then try to 
get more out of Acre B. Pesticides help them do it. 


Melvin Goldberg, Pesticide Advisory Service, New York, N. Y.* 


Pesticides, like all agricultural 
chemicals, are sensitive to shifts 
in Federal farm policy. Fate of 
the Soil Bank, for instance, will 
determine to a considerable ex- 
tent what happens to pesticide 
sales in the next couple of years. 
If, as is likely, the Soil Bank 
continues in effect that long, 
pesticides will profit, because the 
farmer, as he restricts acreage 
in return for Soil Bank pay- 
ments, attempts at the same 
time to maximize yields from 
his remaining land by using 
greater amounts of agricultural 
chemicals. 

He may even plant non-surplus 
crops on Soil Bank land and thus 
use pesticides on this acreage. 
> Solid Future—As for the long- 
range view—say two decades 
ahead—pesticide industry hopes 
are high. For farm output in 
1956-57 was approximately one- 
third greater than in 1940, with 
practically no increase in the 
number of acres planted. It is 


*Meet your author on p. 175. 
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felt, though, that a _ supply- 
demand balance may be reached 
in the 1960s, that farm output 
required in 1975 will be one-third 
larger than that needed in 
1952-53. 

Obviously, all this means we 
must have greater utilization of 
land under cultivation, greater 
insurance that farm products will 
be brought to harvest. 

Enter more agricultural chem- 
icals. 
>» Last Season—So much for the 
long view. What happened in 
1956-57 ? 

Agricultural pesticides suf- 
fered from the same malady as 
the rest of the chemical indus- 
try: Narrowing profit margins 
offset any increase in sales. Gen- 
eral tendency at the beginning 
of the season was to increase 
prices to take care of increased 
costs, including freight  in- 
creases. But as the season 
progressed competition pushed 
prices—and_ profit margins— 
down. 


Farmers with land in the Soil Bank 


fuss more over what's left. 


Actually, sales in 1956-57 
weren’t much better than they 
were the previous season. Con- 
sumption was up a bit, but 
tended only to take care of 
higher-than-normal carryover 
supplies from the 1955-56 crop 
year. 

However, the extra supplies 
were worked off without weaken- 
ing the market; inventory going 
into 1957-58 is pretty normal. 

Marketing practices are no- 
ticeably better throughout the 
pesticides industry. Consignment 
selling is on the decline. In- 
creased concern for profits is 
reflected in attempts by most 
manufacturers to widen margins 
on prices. 

Since weather and crop con- 
ditions vary between sections of 
the country, we’ll summarize the 
situation in each of the major 
areas during the past season. 
>South and Southeast — Over- 
all 1956-57 pesticide sales 
matched or were slightly greater 
than in 1955-56. Weather played 
an important part in the heavy 
cotton areas. In some parts of 
Texas rainfall increased pesti- 
cides sales through continual 
washoff; in other parts, rain was 
so heavy it ruined crops and re- 
duced or voided pesticide sales. 
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Vinyl acetate . . . vinyl pro- 
pionate . . . methyl isopro- 
: penyl ketone .. . and now 
acrylic acid esters... these Celanese 
monomers are starting points for practi- 
cally endless product improvements. 
They have already enabled production 
of better binders for non-woven fabrics 
and for water and grease-resistant coat- 
ings. They have improved plastics... 
they have improved the properties of 


Basic 


Acids Functional Fluids Polyols 
Alcohols Gasoline Additives Plasticizers 
Aldehydes Glycols Salts 
Anhydrides Ketones Solvents 

Esters Oxides] Vinyl Monomers 


emulsions for latex paints, leather, paper 
and textiles... they have enhanced prop- 
erties of synthetic fibers and rubbers. 

These are but a few of the improve- 
ments engendered by the Celanese series 
of monomers. And Celanese research, 
development and production know-how 
promise more and better basic materials 
for polymer chemistry. The new acrylic 
acid esters, for example. The unit for 
their production is nearing completion 


CHEMICALS 


and soon will be “on stream,” supplying 
acrylates in commercial volume. 

Constant research for more productive 
basic organic chemicals...availability of 
a vast supply of raw materials to keep 
production in continuous volume...these 
are the factors upon which Celanese 
bases its service to industry. Celanese 
Corporation of America, Chemical Divi- 
sion, Dept. 553-B, 180 Madison Avenue, 
New York 16, N.Y. 


Celanese® 


fOr improved products 


Agricultural Paper 
Automotive Pharmaceutical 
Aviation Plastics 

Building Surface Coatings 
Electrical Textiles 


Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Ave., N. Y. 16, 


| 
| 
VINYL MONOMERS... . endless possibilities, thanks to polymer chemistry 


Pesticide Use: Some Slips 


in 1957 


(Thousands of pounds in domestic use) 


Crop Year (Oct.-Sept.) 


Product 1954 


1957* 


1955 1956 


... 


BHC and Lindane . . 
2,4-D acid 


2,4,5-T acid 
Polychlorinated 
chemicals** .... 
Copper sulfate .... 60,000. . 
Calcium arsenate .. 3,100.... 
Lead arsenate .... 15,620.... 
Pyrethrum 
Rotenone 


35,500.... 


. 28,000... 
61,800.... 


57,000... 


9,450... . 
31,000 


92000. 
75,000... . 


4,400... . 
63,000 


7,800. . 


50,000. .. . 


21,000... . 
11,558... . 
6,960... . 
6,350. . 5,950 


S202... 


Source: U.S. Dept. of Agriculture; National Agricultural Chemicals Assn. *Author's estimates. 
**Aldrin, Chlordane, Dieldrin, Endrin, Heptachlor,”“Toxaphene. 


Yet in still other Southwest 
areas, the weather was dry and 
hot, bringing control programs 
to a halt and reducing pesticide 
consumption correspondingly. 

Because of these weather con- 
ditions, sales of pesticides in 
many areas of the South ran 
from one to _ one-and-a-half 
months behind normal schedules. 
In the delta area, pesticide sales 
for cotton insect control ran 
35% behind those of 1956, up to 
June 1. Although there was a 
slight pickup in July and August, 
this season was disappointing to 
the delta area. 

There was further notice of 
the hard-to-kill insect in the 
South. One result: A continuing 
shift by farmers from chlori- 
nated hydrocarbon insecticides to 
the thiophosphates, like Para- 
thion and Malathion—a trend 
started last year. Louisiana even 
prohibited, at the beginning of 
the season, use of chlorinated hy- 
drocarbons for control of cotton 
pests, because of alleged inef- 
fectiveness. 

Actually the so-called resist- 
ance problem varies with dif- 
ferent locations. For example, in 
Alabama resistance increased; in 
Mississippi, there was every in- 
dication that resistance, if any- 
thing, declined. 
> Counterattack — Many basic 
producers of technical chemicals 
have conducted experiments to 
show that this particular problem 
of insect resistance has been 


over-emphasized. For two years, 
starting in 1955, Hercules Pow- 
der conducted extensive field tests 
to determine how serious was the 
resistance to chlorinated hyro- 
carbons. The results indicate that 
these pesticide materials can con- 
trol cotton insects—if the timing 
and application are correct. 

The Miller Amendment to the 
Federal Food, Drug and Cos- 
metic Act, which places toxic 
pesticidal chemicals under con- 
trol as to use and allowable resi- 
dues, caused further variations 
in pesticide marketing in the 


South. In some areas like Flor-. 


ida, where fruits and vegetables 
are the most important crops, 
the bill has done little except 
make growers more careful in 
their use of pesticides. 

However, it has caused a shift 
in demand for pesticides in the 
cotton belt. There, demand has 
increased for materials with low 
toxicity to mammals—materials, 
incidentally, which are generally 
less effective and less economical 
than those with no established 
tolerances. 
> Midwest Research—The Mid- 
west was prominent in three new 
fields of research: 

Systemics—A new material, 
Thimet, shows some promise of 
controlling Hessian fly on wheat. 
There has been no chemical con- 
trol for this pest to date; it has 
been avoided only by planting 
wheat at the proper time. 

Antibiotics—Used to control 


wildfire on Kentucky tobacco and 
fireblight in commercial orch- 
ards. 

Parasites—In the field of bi- 
ological control, insect parasites 
like the Lydella took care of 
about 30% of the hibernating 
corn borers in Ohio last year. 
And the USDA Corn Borer Re- 
search Laboratory in Iowa is 
working with a fungus applied 
with granular clay as a carrier. 
Results to date on first-brood 
borers are excellent. 
> Dry East—Drought conditions 
greatly affected pesticide sales in 
the East. A reduction in plant 
diseases resulted from the dry 
weather, adversely affecting fun- 
gicide markets. There was 
further decrease in use of cop- 
per fungicides, as growers, seek- 
ing greater effectiveness, safety 
and price stability, continue their 
swing to organic products. 

Industry spokesmen point out, 
though, that losses in pesticide 
sales in the East were balanced 
(at least for the distributing 
companies) by a more stabilized 
market and improved profits. 
> Exports Even — Export de- 
mand has been normal, with 
government purchases of DDT 
and Dieldrin on the upswing for 
malaria control. South and Cen- 
tral American demand for BHC 
and other cotton and coffee in- 
secticides has fallen off since im- 
ports from Western European 
countries have substantially cut 
into the amount of materials 
normally imported from the U. S. 
> Strengthened Research — The 
National Agricultural Chemicals 
Assn. estimates industrial spend- 
ing to find and develop newer 
pesticides and better application 
methods has nearly doubled since 
1950 ($15 million/yr. vs. $8 mil- 
lion/yr.). Add $5 million from 
Federal agencies, including the 
Dept. of Agriculture, and you 
have $20 million/yr. going into 
pesticidal research. 
> Miller Bill Costs—The Miller 
Bill is creating more of a prob- 
lem to the industry than ex- 
pected. When the amendment 
was passed, basic manufacturers, 
distributors and consumers alike 
felt they could live with the new 
regulation. They thought that, 
while it would lead to increased 
costs, the industry would benefit 
in the long run. 

Now there is strong criticism 
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POSITIVE, CONTROLLED 


LUBRICATION SEALS 
AND PROTECTS QCf_ 
PLUG VALVES 


acf Lubricated Plug Valves are tight against 
head leaks and are protected against wear and 
corrosion by the full distribution of the lubricant 
over the internal working surfaces of the plug 
and body. 


Line fluid is protected from lubricant contam- 
ination by a unique acf feature that forces 
all excess application of lubricant to escape 
around the neck of the plug to atmosphere. 


Other good reasons for specifying acf¢ Lubri- 
cated Plug Valves are: 

Full Pipe Area Ports, Non-Wedging Cylindrical 
Plug Provides Easy Operation, Maximum Flow 
Efficiency, Patented Teflon* Head Gasket. 


Specify acf Plug Valves and be sure of efficient, 
trouble-free service. 


acf Valves are available through your industrial 
jobber or supply store. 


W-k-M 


The lubricant stick (or bulk 
lubricant used with standard 
gun and accessory fitting) is 
forced into the valve through 
the plug stem. A ball check 
prevents the line pressure from 
escaping. 


The lubricant is forced out- 
ward from the stem lubricant 
chamber into four equally- 
spaced lubricant pockets in the 
body which line up with the 
four lubricating grooves on the 
surfaces of the plug. 


<> 


There are two short lubri- 
cating grooves on the plug and 
two long ones. The short 
grooves are the ones which pass 
over the ports when opening or 
closing the valves. These 
grooves are isolated from the 
lubricating system when the 
valve is being operated so there 
is no possibility of forcing the 
lubricant into the line. In full 
open or full closed position all 
four grooves receive a full 
charge of lubricant which 
spreads fully over the surface 
of the plug and body when the 
valve is operated. 


When the valve is fully 
lubricated any excess lubricant 
is forced out of the body around 
the neck of the plug—it never 
enters the line. In this way 
there is positive visible indica- 
tion that the valve has been 
fully lubricated and over-lubri- 
cation with the attendant con- 
tamination of the line fluid is 
impossible. 


owision of C1 C f_inpustRies 
ateo 
QCE 18 A REGISTERED TRADEMARK OF 
PLANT: MISSOURI CITY, TEXAS QCE INDUSTRIES, INCORPORATED 
MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS “OUPONT TETRAFLUOROETHYLENE RESIN. 


Check your ACF Representative for recommendations on 
the ACF Lubricant best suited to the lading carried by 
your valves or write for Catalog 400 on ACF Lubricated 
Plug Valves and Catalog 800, Lubrication Manual for 


Self-lubricating Teflon 
head gasket seals tight. The 
lubricant grooves do not ex- 
tend beneath the plug, leaving 
the bottom space free for line 
pressure to force the plug 


ACF Lubricated Plug Valves. Address Dept. P-210 the tend: seek. 


MANUFACTURERS OF ‘W-K-M GATE VALVES Ri QCf LUBRICATED PLUG VALVES 


Palla’ KEY-KAST ALLOY STEEL PIPING FITTINGS (hf KEY RETURN BENDS AND FITTINGS 
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Antibiotics Parasites 
In the face of a stiff price 

tab, wonder drugs start paying 
off on the farm. 


Systemics 


Hoped-for answer to the pest 
that hibernates: Attack from his 
own kind. 


Moving all through the plant, 
these chemicals get the bug 


no matter where he dines. 


of the Miller Bill from basic pro- 
ducers. They say developmental 
costs have been substantially in- 
creased at the same time that 
profit margins are shrinking. 
Furthermore, the increased pa- 
per work, time lag and burden- 
some expense has affected the 
introduction of newer products. 
One manufacturer estimates that 
introduction costs for the newer 
chemicals are almost 80% over 
what had previously been deemed 
necessary. 

>Spray by Air—In October a 
USDA report predicted that ap- 
plication of agricultural chem- 
icals by air—so-called “agricul- 
tural aviation”—will quite likely 
show spectacular progress in 
future years. This is an exciting 
prophecy inasmuch as the trend 
to aerial dispersion of chemicals 
began at the end of World War 
II; already one-fifth of the na- 
tion’s 410 million cultivated acres 
is treated by aircraft. 

Special planes, engineered spe- 
cifically for proper dispersal of 
both liquid and dry chemicals, 
will be developed to replace the 
war surplus aircraft that have 
carried so much of the load thus 
far. Aircraft experts point out 
that future planes will be de- 
signed for slower flight, shorter 
takeoffs and landings, improved 
pilot visibility and maximum 
safety. Some are already in the 
works. 

In the 1956-57 agricultural 


year, public and private agencies 
aerially treated more than 100 
million acres of forests and 
farms. The USDA, in coopera- 
tion with several northeastern 
states, sprayed 3 million acres— 
in New York, New Jersey and 
Pennsylvania—with DDT to 
combat the gypsy moth. 

Spruce budworm control again 
was important in Montana, Idaho 
and neighboring western states. 
Grasshopper control, financed by 
federal agencies and cooperative 
states, accounted for an addi- 
tional 10 million acres. In 1958 
government programs for con- 
trol of the gypsy moth in the 
East will again cover about 3 
million acres. 
>» New Entries — The pesticide 
industry last year featured sev- 
eral new compounds. A whole 
raft of organophosphates was in- 
troduced. Antibiotics began to 
find their place in the agricul- 
tural chemical business as plant 
disease agents. 

In the case of tomato, green 
pepper, beans and similar plants, 
antibiotic treatment is carried 
out during the seedling stages. 
Thus the antibiotic is removed 
or destroyed before the edible 
part of the plant is formed. 

On fruit trees, also, spraying 
or dusting is done before the 
fruit develops—before and im- 
mediately after blossoming—so 
as not to come under Miller Act 
restrictions. 
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Gum OTM’S COMPLETE INSPECTION 


. is thorough and painstaking. Magnaflux tests (as above) are made both 
before and after machining to eliminate any possibility of surface flaws. 
Numerous micrometer checks assure tolerances closer than specified by ASA 
or API. Radar-type Reflectoscope inspection (left) detects any interior flaws 
in metal. 


For the name of your nearest OTM distributor 
Call UN 2-6643 


OTM CORPORATION 
P. 0. Box 19296 Houston 24, Texas 
ODESSA NEW ORLEANS TULSA 
3110 Blossom Lane 316 Claiborne Towers P. 0. Box 1776 
Reflectoscope detects pin Phone: EMerson 6-8011 Phone: RAymond 7721 Phone: LUther 5-5182 
point flaws to 40 feet. NEW YORK, N. Y. DENVER, COLO. DALLAS, TEXAS 
LOS ANGELES, CALIF. 
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"Buffalo" Resin-Bonded 
Fiber Glass Fume Fan 


“Buffalo” Type “FG” Fume Fans provide superior chemical resis- 
tance to a wide variety of corrosives, including acids, salts, gases, organic 
materials. Temperature applications range up to 225°F. 

The fan housing is formed of resin-bonded fiber glass. All exposed 
areas of the carefully-balanced steel rotor are encased in thick fiber 
glass. The “FG” is available in standard capacities up to 34,000 cfm 
at pressures to 10” static. 

For full details, including chemical resistance table, write for Bulletin 
FI-511. 

“Buffalo” Cast Iron Exhausters, widely-used throughout the chemical 
process industries, are engineered to operate under the most extreme 
cotrosive conditions. 

Husky cast iron housings, plus cast inlet cones with integral inlet 
vanes, guide air smoothly into the wheels. The result is the low- 
turbulence air flow inherent in this high-efficiency design. Non-over- 
loading is insured, regardless of system pressure. 

Three arrangements are available: direct motor drive, separate belt 
drive or a package unit with adjustable pitch V-belt drive and motor 
mounted on adjustable base rails. 

For full information on “Buffalo” Cast Iron Exhausters, contact your 
nearest “Buffalo” Representative or write us direct. 


“Buffalo” Gas Absorbers are designed for highly efficient removal 
and/or recovery of soluble gases, vapors and mists from exhaust 
systems before discharge to the atmosphere. Absorption is accomplished 
when the contaminant is completely in solution. This is accomplished 
by means of an absorbent liquid sprayed on a series of fiber cells. 
Field performance tests prove that efficiency of “Buffalo” Gas Absorbers 
ranges up to 99.8%. Applications fall into two categories: removal of 
low concentrations from stack gas effluents for prevention of atmospheric 
pollution, arid the absorption of process or off-gases containing sufficient 
material to make reutilization economically feasible. 

Bulletins AP-225 and AP-2500 will guide you to the proper “Buffalo” 
Gas Absorber to solve your contamination problem. Write for it today. 


EVERY “BUFFALO” PRODUCT FEATURES THE "Q” FACTOR 
—the built-in Quality which provides trouble-free satisfaction and 
long life. 


BUFFALO FORGE 
COMPANY 


BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


AIR CLEANING 
COOLING . 


VENTILATING . 
FORCED DRAFT . 
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AIR TEMPERING 
HEATING 


CORROSION -CONTROL 
PROBLEMS? 


SOLVE THEM WITH 
THESE SPECIAL 


‘BUFFALO’ 


The broad line of “Buffalo” equipment for corrosion 
control, plus our 80 years of engineering experience in 
this field, insures you of the most effective solution of your 
corrosive fume problems. 


Whatever your specific needs, you will find the right 
“Buffalo” product with the right protective coating and/or 
corrosion-resistant parts to fill that need. 


Contact your nearby “Buffalo” Engineering Representa- 
tive, or write us outlining your problem. We will be glad 
to provide you with a prompt, practical, economical 
solution. 


Maat 


Bottom 


"Buffalo" Cast lron Exhauster "Buffalo"’ Gas Absorber 


INDUCED DRAFT . EXHAUSTING 


PRESSURE BLOWING 
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World’s First Nuclear-Powered Surface Ship 


will have MIBWEST Welding Elbows — 


\ 


The U. S. Navy’s first nuclear-powered surface ship, the 
“Long Beach”, will introduce a radically new concept in 


aes al defense capabilities. She will operate offensively and 
with tangent on one end, independently of other forces under conditions of both 


nuclear and non-nuclear warfare against airborne, surface 
or under-sea opposition. In addition to equipment and 
weapons for detecting and destroying enemy submarines, 
she will carry the Navy’s modern guided missiles. 


The piping for the atomic reactors being designed and 
developed by the Westinghouse Electric Corporation will 
use a large number of special heavy wall stainless steel 


Stainless Clad Midwest Welding Elbows. This is not the first atomic project 
with tangent on one end. for which Midwest Welding Fittings have been used. In 


fact, when the nuclear propulsion program first began, 
Midwest furnished special welding fittings for the “Nautilus” 
aaa prototype installation at Arco, Idaho. 
with tangent on both ends. 


Whether or not you are concerned with nuclear power, 


Special Elbows (dimensions, tangents, wall thicknesses and materials) Midwest Welding Fittings (both stock and specials) will do 
are easily provided by the exclusive and flexible Midwest method. El- a better job for you. Ask your Midwest distributor or write 
bows are available in any material that can be secured as plate, which us for Catalog 54, which tells you why. 


also means better delivery. Closer tolerances are inherent in the Mid- 


west process. Quality control always exceeds Code requirements. 
MIDWEST PIPING COMPANY, INC. 


Shown here are mye of oy eee vi oe Main Office: St. Louis 3, Missouri (P.O. Box 433) 

elbows made by Midwest for the 'U.S.S. Long Beach". reactor th 

coolant piping must meet extremely rigid specifications because of the 

difficult service. Special quality controls, such as ultrasonic testing, SALES OFFICES: ASHEVILLE (BOX 446, SKYLAND, N.C.) © BOSTON 27—426 FIRST ST. 
intergranular corrosion tests, dye checking, radiography, and ring CHICAGO 3—79 WEST MONROE ST. © CLEVELAND 14—616 ST. CLAIR AVE. 
flatteni tad done or more times at various stages of HOUSTON 2—1213 CAPITOL AVE. « LOS ANGELES 33—520 ANDERSON ST. 
MIAMI 34—2103 LE JEUNE RD. © NEW YORK 7—50 CHURCH ST. 
manufacture from the raw material to the finished fittings. Special PITTSBURGH 19, PA.—437 GRANT ST. © ST. LOUIS 4—1450 S. SECOND ST. 
quality standards for soundness of metal, “water clear” welds, SAN FRANCISCO 11—420 MARKET ST. 

dimensional accuracy, and surface finish were satisfied. STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


7918 


MID EST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS — 


‘ 
| 
Navy’s guided missile, nuclear-powered cruiser “Long Beach” 
PA Special Fitti “ROUTINE” for Mid 
pecial Fittings are or Midwest _ 
| 
id 


Another combustion air compressor 


dependably serves refinery cat cracker 


On stream at the Coffeyville, Kansas plant of the Coop- 
erative Refinery Association, this De Laval Centrifugal 
Compressor delivers 24,100 cfm of air. Inlet pressure is 
14.0 psia, discharge pressure 38.9 psia. Compressor out- 
put is controlled with adjustable inlet guide vanes. 

This De Laval main air compressor is driven by a 
2500 hp, 1800 rpm motor. Shaft speed is increased to 
4800 rpm through a De Laval double helical speed in- 
creasing gear, 


DE LAVAL 


Cooperative Refinery Association is only one of many 
refiners who have specified De Laval Compressors. 
Whether you need to handle light or heavy gases at high 
or low pressures in catalytic cracking, reforming, alky- 
lation, coking or any similar service, it pays to look to 
De Laval. Rugged De Laval centrifugal compressors 
perform dependably in heavy-duty continuous operation, 
De Laval has more than 40 years of experience in solv- 
ing gas compression problems. 


Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 


PHOTO COURTESY HELENA RUBENSTEIN, INC. 


The Chemical Engineer keeps 83 million women beautiful 


Soaps and perfumes, lipstick and cosmetics 
. . . more contributions to the better life 
made possible by the Chemical Engineer 
and his technology .. . 


In industries using chemical procesess and 
techniques . . . their products range from 
explosives to cosmetics . . . the one unifying 
influence is the active presence of the chemi- 
cal engineer and his technology. These in- 
dustries buy big . . . a third of all capital 
goods, $46 billion in raw materials and fuels 
... and it’s the chemical engineer who rec- 


ommends and specifies as processing needs 
turn into orders. Sell him first and you’ve 
sold the common buying denominator of 
the Chemical Process Industries. 

Only one magazine, CHEMICAL ENGI- 
NEERING, is aimed exclusively at the chemi- 
cal engineer, whatever his function. And it’s 
preferred by a solid 3 to 1 margin among 
chemical engineers in all functions, in all 
industries. This year you can talk to them 
with a greater frequency, timeliness and im- 
pact than ever before. CHEMICAL ENGINEER- 
NG, A McGraw-Hill Publication, 330 West 
42nd St., New York 36,N. Y. @ @ 


Published every other monday 
for Chemical Engineers in all functions 


: 


FULLER DUST COLLECTOR 


F-H AIRFEEDER 


F-H AIRSUIDE 


STORAGE BINS 


CONNECTION TO 
HOPPER BOTTOM 


F-H AIRSUDE 


FULLER ROTARY 

AIR COMPRESSOR 
(SUPPLIES EITHER 
F-K PUMP) 


TRUCK DUMP HOPPER 


Unloading and Conveying System By FULLER--- 
Pays Off In Lower Operating Costs for 
Certain-teed 


A few years ago, Certain-teed Products 
Corporation decided to find, if possible, 
more economical methods of operation in 
its York, Pa. plant. One problem given 
serious consideration was the handling of 
incoming limestone and slate filler dust 
received in bags, requiring costly, manual 
labor, resulting in breakage of bags with 
consequent loss of material and a dusty 
condition in the plant. 

Together, Certain-teed and Fuller engin- 
eers made studies of their layout and came 
up with a solution—a combination of the 
Fuller-Kinyon Conveying System and 
F-H Airslides®. 


Faller 


.. +. pioneers in harnessing AIR 


Two Fuller-Kinyon Pumps are used. One 
conveys limestone dust from  hopper- 
bottom cars, utilizing the Airslide to 
convey from cars to the pump located in a 
pit in the plant. This pump conveys to 
either one of the two storage bins. . . 
efficient, clean, rapid transfer from cars to 
storage. The other pump handles the 
slate dust, delivered in trucks, also con- 
veying to storage. Withdrawal of either 
material from storage bins is accomplished 
with Airslides, which discharge to an 
elevator delivering to process. 

Air for the pumps is supplied by a Fuller 
Rotary Single-stage Compressor, having a 
capacity of 482 c.f.m. at 20-lb. pressure. 


FULLER COMPANY 


134 Bridge St., Catasauqua, Pa. 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham e Chicago Kansas City Los Angeles San Francisco Seattle 


Low-pressure air, for the Airslides, is 
supplied by a small blower. 


It is reported that the savings realized by 
the use of this Fuller system has paid for 
the installation in less than two years of 
operation. 


Possibly your materials handling is an- 
tiquated and costly, which could be 
remedied by a comparatively small 
investment. Fuller’s 30 years experience 
in pneumatic conveying of dry bulk 
materials can very well bring about sub- 
stantial savings in your plant’s operation. 
Why not write today for further informa- 
tion? No obligation at all. 


G-170 
4424 
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Diagram by Huxley Madeheim 
Consulting Engineer 
Copyright 1958 — Jenkins Bros. 
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TO! 
BOTTLE 


POLISHER 


How to plan piping connections for 


A CARBONATED SOFT DRINK BOTTLING PLANT 


Preparation and bottling of soft drinks, 
requires a supply of treated water for 
diluting concentrated flavors in the 
mixing tank, thus making the syrup 
which is fed into bottles or cans by the 
syruper. Another operation carbonates 
water and feeds it into the bottles as 
the second ingredient. This layout also 
may be used for a “pop” canning plant, 
by changing the connections out of the 
three fillers. 


The water treatment system here is 
typical. Bottles (or cans) are first filled 
with syrup from the mixing tank, then 
filled with carbonated water and, just 
before closure, injected with carbon 
dioxide gas to eliminate air. 


Water treatment lines are red brass or 
copper with bronze valves and bronze- 
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fitted pumps. The chemical line is con- 
trolled with all-iron valves to minimize 
effects of alkali corrosion. Stainless 
steel liquid sugar and flavor lines have 
stainless steel valves. 


Either the Jenkins Fig. 1317-A Globe 
Valve or Fig. 1313 Twin Bolt Body 
Globe Valve (shown in the layout) is 
recommended. Jenkins Fig. 1317-A has 
the advantage of a multiple bolted 
body-bonnet joint which assures abso- 
lute tightness yet permits easy dis- 
mantling for cleaning or renewal of 
parts. 


For details of valves to suit varying 
conditions see Jenkins Catalog. Consul- 
tation with accredited piping engineers 
and contractors is recommended when 
planning any piping system. Jenkins 
Bros., 100 Park Ave., New York 17. 
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SYRUP 
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Jenkins Valves 


Service 


|Fig. 106-4 Br. Globe 


106-A_Br. Globe 


Drei | Water Treatment Tank 


_Control Raw Water Supply 


All tron Globe 
00-A All ron Gate 


Br. Sw. Chie 
“106-4 Br Globe 
“470 Gote 
106-A_Br. Globe _ 


Chemica! Tonk _ 


Control ‘Chemical Feed Pump 


| Shutoff Cooler Feed 


Shutoff Chemical Feed Pump 


Prevent Backflow into Chemical Feed Pump 


Shutoff Treated Water Pump 
Prevent Backflow Through Treated Water or Pump | 
Control Treated Water Pump 

_ Shutoff Filter Feed 

Drain Filter 

Shuto Polisher Feed 


_Drain Water Cooler 


Shutoff Chilled Woter Pump Feed 


92-4 Br. Sw. Chk. 


“106A Br.Globe | 


A 
J 

“1313 


“Globe 

_S.S. Gote 

S.S. Sw. Chk 
__S.S Globe 


1313 Globe 


S.S. Gate 
S.S. Sw. Chk 
S.S. Globe_ 


*__106-A_ Br Br. Globe 


Prevent Backflow Through Chilled Woter ‘Pomp. 


Drain Co: Supply 


_Control Flovor Pump_ 


_Control Flavor Feed To Mixing Tonk 


Control! Syrup Pump 
_Drain Syrup Line 
Control Syrup Supply To Syruper 


Vent From Pressure Tonk _ 


Control ap Water Pump 
jo Carbonator 
"Praia Carbonator 


_Shutoft_ Water To ‘To Mixing Tonk M Meter 


Prevent Bockflow Through 
Treated Water Meter 


Control Co: Supply To Eau 

Control Co: Supply To Corbonotor 

_Control Co: Supply To Injector 
Control Carbonated Water Supply To Filter 
Drain Liquid Sugar Tank gs. 
Shutoff Liquid Sugar Pump 
Prevent Backflow Through Liquid “Sugar Pums Pump! 
Control Liquid Sugar Pump 
Drain Liquid Sugor Line 

Shuto Liquid Sugar To Mixing Tonk Meter 
Prevent Backflow Through Liquid Sugar Meter 
Control Liquid Sugor Feed To Mixing Tank | 
Drala Flavor 
Shutoff Flavor Pump 

Prevent Backflow Through Fl ‘Flavor ‘Pomp 


_Drain Flavor Line 


Drain Pressure Tonk 


Drain Mixing Tonk 
Shutoff Syrup Pump 
_Prevent Backflow Through Syrup P Pump 


* $.S. Globe 


Control Pressure Gage _ 


*Or Fig. 1317-A, Multiple Bolted Bonnet Globe 


JENKINS 


LOOK FOR THE JENKINS DIAMOND 


VALVE 


Sold Through Leading Distributors Everywhere 


: 
xq 
CARBONATO Cay 
SH aaa FF 
CONNECTION an ‘ cc 
warer | onan AAA 
TREATMENT. | BON |) > 
7 PUTER | MIKING TANK 
Ram F 1 81 _All won Globe | 
ORAIN G 1 470 Br. Gate 
Pico 
CHEMICAL | | 
Cn \ 1 __ Br. Gote 
, R 1 |“ 92a _ Br. Sw. Chk 
| s 1 106-4 Br. Globe 
tT 1 | * 1064 tr. Globe _ 
| uv 1_ |” 47-U__Br. Gote 
2 v 1 | 
LL Mixing Tonk 
ORAIN 
Y 106-4 
DRAIN - 
| 
cc 
oo} 
HH _| 1303 $.$. Gote 
1329 Sw. Chk | 
1313 | 
MM “1303 
NN | “1329 | 
uu _1303 Ss. S.Gote | 
w *_ 1329 5. Sw. Che | 
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-MADE 


ROTARY KILNS 


Firehood for 7‘-O’ diameter x 
200’-0” Traylor Rotary Kiln op- 
Hundreds of Traylor Rotary Kilns are in daily use erating in a paper plant. 
by the Chemical Processing industries, reflecting the 
sound design and rugged dependability of Traylor 
machinery. Traylor kiln shells are fabricated with 
quality steel plate. Traylor features the full-floating 
type of tire with special mounting holding the tire 
securely in place but permitting it to float free of 
the shell as it contracts and expands. Still another 
outstanding feature of Traylor Rotary Kilns are 
the drives with the main pinion of cast, forged or 
tool steel with low addendum machine-generated 
teeth and mounted on an adjustable base. For more 
information, write for Traylor Bulletin #1115. 


Central Control Panel--7 ‘-0O” dia. 
X 250’-0” Traylor Rotary Kiln. 


TRAYLOR ENGINEERING & MFG. CO. 1010 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 
\ 


APRON FEEDERS PRIMARY GYPATORY CRUSHERS JAW CRUSHERS SECONDARY GreatORy 
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in the laboratory... 
on the production line... 


ALLIS-CHALMERS 


Dielectric 


HEATERS Solve a Wide Range 
of Industrial Heating Problems 


Maybe you’re looking for that better 
way to apply heat in your laboratory 
research projects. Or — you could be 
concerned with speeding up production 
in the plant. Regardless of your prob- 
lem, chances are Allis-Chalmers dielec- 
tric heating engineers have solved an 
identical or very similar problem. This 
specialized engineering experience is at 


your disposal. Why not use it? 

The Allis-Chalmers line of dielectric 
heaters for non-conducting materials 
extends from a 3-kw unit to 100-kw 
and larger machines. All sizes may be 
equipped with oven, cages, conveyors 
and other work handling accessories de- 
signed by Allis-Chalmers to meet your 
specific operating need. 


dustrial Equipment Division, Milwaukee 1, 
Wisconsin. Ask for Bulletin 15B6431C. 


For complete information, sce your A-C 
representative or write Allis-Chalmers, In- 


ALLIS-CHALMERS 
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PRACTICE... 


Switch fo 
forced-draft 
furnace design 
cuts fuel 
consumption 


PROC ESS F LOWSHEET EDITED BY T. PETER FORBATH 


Small Change Nets Wax Process Dividends 


New design 
boosts 
solvent-recovery 
efficiency 
throughput 


most modern wax plant 


First step to plant revamp and 


expansion: Esso engineers redesigned furnace at 


key process point, uncorked heat bottleneck. 


IGHTENING the last bolts on a 
oe revamp and expansion 
at its Bayonne, N. J., wax plant, 
Esso Standard Oil Co.—now pro- 
ducing 20% of the world’s wax at 
this site—quietly boasts the big- 
gest such plant in the world: an 
efficient, highly tuned, 400-ton/day 
solvent-extraction setup. 

Solvent-extraction route followed 
by Esso links four main process 
units—methyl ethyl ketone (MEK) 
solvent-extraction plant, a Hydro- 
finer catalytic hydrogenation plant, 
a vacuum pipe still and a bauxite 
filter. 

More important than present 
plant size, however, is the engineer- 
ing that Esso brought to bear on a 
process weakness which had kept 
the wax plant from peak operation: 
inefficient solvent recovery in the 
oil-flash towers of the MEK plant. 
It’s a prime example of how modest 
equipment changes can pay hand- 
some dividends. 
> Wanted: More Btu’s—Esso en- 
gineers found that the root of the 
trouble lay in poor heating of the 
oil-solvent stream between low- 
and high-pressure sections of the 
flash tower. In the existing in- 
duced-draft furnace, flame im- 
pingement on furnace tubes and 
walls was sorely bottlenecking 
heat and wasting fuel. 

So, according to Dick Preston, 
Division Head, Wax Manufactur- 
ing at Bayonne, when Esso began 
to plan boosted capacity, it first 
set about uncorking this Btu bot- 
tleneck. 

Engineers revamped the furnace 
by installing forced-draft burners 
and fans, and tacking on an auto- 
matic control system to monitor 


feed-fuel ratio. Redesign upped 
capacity of the solvent recovery 
furnace by 11% and boosted fur- 
nace efficiency throughout the en- 
tire firing range. 

With other modernizing touches, 
such as a contro! system to auto- 
matically “hot wash” rotary filter 
cloths and depressurize scraped- 
surface heat exchangers, Esso’s 
expanded and updated wax plant 
is logging impressive records. 
Gas Oil Goes the Route—Waxy 
feed, usually a light gas-oil cut 
from Esso’s nearby Bayway, N. J., 
refinery, is treated (at a tempera- 
ture slightly above melting point 
of wax) with a methyl ethyl 
ketone-toluene solvent mixture and 
cooled in double-pipe (6-in. in 
8-in.) exchangers and ammonia 
chillers to about 25-35 F. Wax 
crystallizes out in first-stage ro- 
tary vacuum filters and oil stays 
dissolved in solvent. 

Toluene controls miscibility of 
feed stock and MEK. Without the 
toluene, Preston points out, feed- 
stock composition would be too 
limited. Composition of the solvent 
mixture depends largely on the 
type of feed being dewaxed. More 
paraffinic stocks need less MEK 
than do naphthenic or asphaltic 
stocks. 
> After Filter, Flash—After first- 
stage filtering and washing and 
diluting with cold solvent, the 
wax-rich stream (still containing 
about 2% oil) is filtered in second- 
stage filters to less than 0.5% oil. 
Then it’s fed to the two-stage wax 
flash tower. Here solvent is flashed 
off from the wax in low-pressure 
(atmospheric) and high-pressure 
(30 psig.) flash stages. 


Untold Flowsheet 
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Oil-rich filtrate from the first- 
stage filters is routed countercur- 
rent through double-pipe exchang- 
ers to cool incoming waxy feed, 
then, like the wax stream, goes to 
an oil flash tower where solvent is 
flashed in two stages (atmospheric 
and 30 psig.). Filtrate from sec- 
ond-stage filters acts as first-stage 
wash and dilution. Both wax and 
oil flash towers flash solvent to 
storage for re-use. 
> Hydrogen Upgrades Wax—Oil 
and wax streams from the flash 
towers, at 400-450 F. are sent to 
steam-stripping columns where re- 
maining solvent is stripped. De- 
waxed oil is pumped back to the 
Bayway refinery. Wax, at about 
350 F., is pumped to a furnace, 
heated to 400-600 F. and sent to 
the Hydrofiner. 

In the Hydrofiner, wax is hydro- 
genated over a fixed-bed catalyst 
(cobalt and molybdenum oxides or 
nickel-on-kieselguhr) at roughly 
450 F. under pressure. Hydrofiner 
removes sulfur, stabilizes color 
and composition of the wax and 
upgrades the final product. 

Catalyst may be regenerated in 
place with flue gas or air and 
steam. 

After Hydrofining, wax is steam 
stripped in a small (3-5 plates) 
column to remove H.S and hydro- 
gen which, mixed with fresh 
make-up, is recycled to the reactor. 
Wax product is heated and pumped 
to the vacuum pipe still where it’s 
split into three streams. 
> Pipe Still and Porocel—Operat- 
ing at about 700 F. and 10 mm. of 
mercury, the vacuum pipe still 
splits wax into different melting- 
point grades (overhead, bottoms 
and wax product). These are 
blended, if desired, and pumped to 
a bauxite-filled Porocel unit to fil- 
ter out final impurities. Bauxite 
is regenerated in a roasting oven 
at 1,100 F. 

The roasting oven, Preston adds, 
regenerates about 30 tons/day of 
bauxite clay. 

After this final filtering, wax is 
routed to insulated tank cars or 
winds through a huge refrigerat- 
ing unit that chills and solidifies 
wax in cakes. 


Waxy feed 


Methyl! ethyl ketone 
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First stage filtrate 
(oil and solvent) 


FILTER with top off revealing nylon covering, separates 
solid wax from chilled oil-MEK solution. 
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POROCEL FILTER filled with bauxite, re- 
moves last impurities from liquid wax. 


VACUUM PIPE STILL splits crude product in three, 
routes center stream to bauxite filter. 
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! BaW Welding Fittings | 


are specified!” 


“From my own experience, I know that B&W 
Welding Fittings are dimensionally accurate 
and fit-up fast and positive. Welding time 
is reduced and one can make a trouble-free 
permanent joint. That means lower piping costs” 


HE dimensional accuracy of B&W Welding Fittings 
makes a welder’s job easier and helps to make his 
work more precise. Trouble caused by poor fit-up to 
pipe is eliminated. Every fitting has true circularity, 
full radius and walls of uniform thickness, which result 
in time saved in installation, top-quality joints, and 
helps to achieve a permanent, leak-proof, piping system. / 
Write for bulletin FB504. 

BeW Welding Fittings and Forged Steel Flanges are 
available in a complete range of types and sizes in 
carbon steel and the BeW Cro oys. 

THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION © FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET © MILWAUKEE 46, WISCONSIN 


FA-8903-FEl 


Seamless welding fittings and forged steel flanges, seamless and welded tubular products, 
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solid extrusions — in carbon, alloy, stainless steels and special metals. 
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These valves on corrosive 


What’s par for valve life on tough, corro- 
sive steam? Read how Gardner Board 
and Carton Company’s Lockland Mill at 
Cincinnati raised it from one week to 12 
...then with ‘‘Craneloy 20” valves, to 
more than a year’s service. 

The installation is on 150 psi. steam to 
a siphon tank of 66° Baumé sulphuric 
acid. The acid is mixed with steam to 
spray ink off screens in a wet end process. 

On occasion the siphon line is left in 
the vat, causing condensation which forms 
a vacuum. This pulls acid back into the 
line and through the valve. 

With brass valves in the line, the corro- 


sion forced replacement every week. An- 
other make special alloy valve was tried; 
it lasted 12 weeks. Better, but not good 
enough! 


Then ‘‘Craneloy 20” globe valves were 
installed—more than a year ago. With 
more than 4 times longer service given, 
these highly engineered Crane alloy valves 
still hold tight and operate smoothly. A 
good valve to know to help you combat 
corrosion. 


* This ‘‘Craneloy 20” valve is not ordinarily 
recommended for steam, but here the sulphuric 
acid mixture provides enough lubrication to 
retard galling. 


steam” lasting 4 times longer 


GET FULL FACTS... 

on "Craneloy 20” and other 
Crane quality alloy valves and 
fittings. Ask your Crane Repre- 
sentative for Circular AD-2080, 
or write to address below. 


C RAN E VALVES & FITTINGS 


PIPE PLUMBING e 


KITCHENS 


HEATING 


AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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One 


Kaymond Flash Drying 


DRYING 
PULVERIZING 


in ONE integral 
Unit of Equipment 


The urgent need for cost reduction makes Raymond Flash 
Drying equipment an important factor in many chemical 
processes. The Raymond system of removing moisture 
while grinding is the most direct method of producing 
finished materials in dry powdered form. 


Flash drying may be applied to the Raymond Roller Mill, 
as shown, as well as the Imp Mill or Cage Mill, so that 
it has wide flexibility in application. It is used in handling 
fine chemicals, filter cake, clays and various non-metallic 
minerals. 


The fine particles are dispersed in, and carried by, a 
high velocity heated air stream. As a result, drying is 
practically instantaneous with high thermal efficiency. The 
finished material is closely controlled in dryness, fineness 
and temperature, insuring a quality product. 


Advantages: Ease of installation to fit plant layout . . . unit 
equipment combines the functions often performed by sev- 
eral different units . . . automatic, dust-free operation . . 

minimum attention with low-cost operation and mainte- 


nance. 


Write for Flash Drying Bulletin No. 85 Raymond Roller Mill with Flash Drying Accessories 


COMBUSVYION ENG EERING, INC. 


Chicago 22, Illinois 


Combustion Engineering—Superheater Ltd., Montreal, Canada 
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Practice 


Small process revamp pays off 


With modest equipment changes, Esso steps up its wax 
unit to peak operation. Largest of its kind, it now turns 
out 20% of the world’s petroleum wax. 


Yes, you can do something about corrosion 


Like the weather, corrosion is something we all beef about 
but seldom do much of anything to correct. Dow, one ex- 
ception, used maps to help slash paint costs. 


New graphic way to calculate theoretical plates 


1G, op a You can find distillation stages graphically by this method. 
7s It’s fast and accurate, yet it shows visually the effect of key 


Department Index variables on column performances. 


Process Flowsheet 


Guard this vital plant safety factor 


Relief devices give your equipment top-flight protection. 
Try these tested methods to size your spring-loaded type 
relief valves—correctly. 


Plant Notebook 


Corrosion Forum 


How you can predict mixture heat of vaporization... . 


In your engineering calculations, you'll often have to handle 
latent heat of phase change. These reliable routes will 
help you stretch out meager data. 


Want to get a standards program underway? 


Listen to this account of how Monsanto got its standards 
program started—that’s half the battle incidentally—and 
what it means to the firm to have it in operation. 


Here’s thermal data for chlorine and HCl 


In your design work, have you noticed the real need for 
data on chlorine and HCl in a usable form? Try these 
pressure-enthalpy diagrams. They'll come in handy. 
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Light, tough ae VC withstands 


(POLYVINYL CHLORIDE) 


281 corrosive chemicals 


Time-tested installations include: pickling 
tanks, blowers, fan housings, fume systems, 
drainage systems, receiving tanks, neutralizer 
acid equipment, small evaporators and crystal- 
lizers, mother liquid tanks, centrifuge baskets, 
rotor cones—and many others. 


Got a stubborn corrosion problem? 
It could pay you well to look into Ryertex-Omicron 
PVC. This remarkably versatile plastic has a 20- 
year history of successfully resisting corrosion— 
acids and alkalies, gases and liquids. 

With only 1/6 the weight of steel, PVC is 


vailabl i ] i 4 
available as pipe valves, fittings, sheets and bars Large stocks of PVC are available for immedi- 


It is nontoxic, odor-free, flame-resistant and non- ate shipment at your nearby Ryerson plant. 


magnetic. It works readily, is easily assembled Send for our free booklet giving you the perti- 
nent facts about this versatile, cost-cutting 


and installed. material. Or call Ryerson today. 


€& RYERSON STEEL 


INDUSTRIAL PLASTICS AND BEARINGS DIVISION 


Joseph T. Ryerson & Son, Inc. 
Box 8000-A, Chicago 80, Illinois 


Please send me your PVC Bulletin 80-3. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK « BOSTON 

WALLINGFORD, CONN. + PHILADELPHIA - CHARLOTTE - CINCINNATI 

CLEVELAND + DETROIT - PITTSBURGH + BUFFALO - INDIANAPOLIS 

CHICAGO MILWAUKEE ST. LOUIS LOS ANGELES» SAN FRANCISCO 
SPOKANE «¢ SEATTLE 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


124 February 10, 1958—-Cuemicat ENGINEERING 


/ 
| 
Company __ | 
City Zone State | 
—| 


Chemical Engin 


FEBRUARY 10, 1958 


Prevailing 


winds 


Map Your Protective Coating Program 


CHEMICAL ENGINEERING 


Is atmospheric corrosion eating away at your profits? 


If so, it might pay you to read this 


factual account about Dow’s prevention program. 


always with us and always a 
topic of conversation, but rarely 
does anyone do anything effective 
about either. Dow Chemical Co.’s 
Texas Division, having a lot of cor- 
rosion to live with, is doing some- 
thing about it. The result, besides 
being money in Dow’s_ pocket, 
promises to be a good thing for in- 
dustry all over the country. 

For Dow, the big pay-off has 
been in slashed maintenance paint- 
ing costs—40% less than eight 
years ago. 

In addition, they now have their 
corrosion control program on a 
scientific, quantitative basis that, 
in future years, will continue to pay 
off in: 

1. Paint schedules that virtually 
remove all guesswork from deci- 
sions on the when, where, how-to 
and what-with of plant painting. 
The material for this report was se- 
cured by Ronald E. Cannon when he was a 


field editor for McGraw-Hill in the South- 
west. 


Co is like the weather— 


February 10, 1958 


2. Systematic selection of eco- 
nomical protective coatings. 

3. More efficient and effective 
use of materials of construction. 

Much of the success of the 
over-all paint program is due to 
the Paint Committee, a regulating 
body set up by management. The 
committee is composed of members 
from nine interested departments 
within the Division. Through its 
group action, aid from the entire 
plant is enlisted in cutting painting 
costs. The Paint Committee initi- 
ates research, reviews findings, 
makes recommendations to man- 
agement, and periodically revises 
the Division’s paint manual. 

Dow’s paint program, which took 
over a decade to develop, is founded 
on the premise that the experiences 
of others are not valid for all given 
locales. Coatings and materials 
must actually be tested at the prob- 
lem site under service conditions. 

Lacking specific information 
about its own problems, and how 
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Dow’s Corrosion Problems 


Dow’s Texas Division is located 
on the Gulf Coast at Freeport, Tex., 
and is made up of two plants— 
Plant “A,” about a mile from the 
beach; and Plant “B,” seven miles 
from the water. When Dow came to 
Texas in 1940, management ex- 
pected severe corrosion problems; 
they were not disappointed. Sea- 
level elevation and semi-tropical 
climatic conditions prevail, and at- 
mospheric corrosion — accelerated 
by salt-laden prevailing winds from 
the Gulf—is probably as severe as 
any place in the world. 

Since Dow’s primary concern was 
attractiveness, original paint speci- 
fications were based primarily on 
color. Management’s desire for 
good housekeeping called for lots 
of paint at a time (World War II) 
when paints, particularly in colors, 
were not plentiful nor especially 
noted for durability. 

Paint maintenance costs were 
therefore staggering, and paint 
manufacturers were unable to sup- 
ply suitable materials. Dow, foot- 
ing the bill, decided that its corro- 
sion problems were beyond the 
experience of suppliers, and set out 
to provide its own answers. As a 
result, manufacturers themselves 
have learned a great deal about 
corrosion on the Texas Gulf Coast, 
and have stepped up their own de- 
velopment programs in search of 
better, more durable materials. 

The size of Dow’s paint mainte- 
nance program: 272 full-time paint- 
ers and an annual expense of over 
$1 million. 


to solve them, Dow started some 
“deep digging” for reliable and ac- 
curate answers, following two basic 
lines: 

1. Research into the causes and 
occurrence of atmospheric corro- 
sion. 

2. Testing, both in lab and field, 
for the corrosion resistance of 
practically every type of protective 
coating and material of construc- 
tion. 

These two phases of the over-all 
program assume the role of the 
laboratory in the selection of cor- 
rosion-resisting materials and coat- 
ings. The pilot plant function, 
which is later handled by the Main- 
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tenance Dept., provides large-scale, 
plant-wide testing of laboratory 
recommendations. It is carried out 
under practical working conditions 
in an effort to prove or disprove 
lab suggestions. The joint findings 
of these two groups form the basis 
for many of the forward steps in 
painting procedures at the Texas 
Division. 

The research and testing pro- 
grams, at their outset, had three 
separate but interrelated objec- 
tives: 

1. To test and evaluate corro- 
sion-resistant qualities of practic- 
ally all construction metals and 
metallic coatings. 

2. To find a “corrosion pattern” 
for the two plants that make up 
the Texas Div. 

3. To test and evaluate non- 
metallic coatings: to find durable, 
economical materials; to establish 
a scientific method for selecting 
paints by environment; and to set 
up a more systematic painting 
schedule. 


Metals Research and Testing 


This began in 1947 with a 15- 
year test of 15 alloys at three 
widely-separated test sites. One 
site is about a mile from the Gulf; 
another is located in the same 
plant, but at the center of chemical 
activities, 14 miles from the Gulf; 
the third site is located in a resi- 
dential area, several miles from 
either plant, in order to get corro- 
sion rates for a typical non-indus- 
trial Gulf Coast site. 

These tests are literally from A 
to Z—aluminum to zinc. They 
evaluate practically all metals of 
the common alloy families. Hun- 
dreds of metal specimens are ex- 
posed on special test racks to the 
ravages of Dow’s coastal industrial 
atmosphere. Periodical weight-loss 
checks are made on the specimens 
to determine their rate of corrosion 
(the 8-yr. check has just been com- 
pleted). 

Findings of these tests, coupled 
with the results of the Kure Beach 
test program,* have established 
absolute corrosion rates for vari- 
ous alloys, and the economics of 
using them at this location. They 
have bolstered Dow’s views that, to 
mean anything to a particular 

ge 
Fear N.C. ore than 50 agen- 


cies, including manufacturers, the navies 
of several nations, the ASTM and others 


are participating. 


plant, corrosion rates must be 
determined for that plant’s loca- 
tion. 

For example, corrosion rates at 
Dow’s test site about a mile inland 
have the same relative rating as 
Kure Beach test specimens only 
800 ft. from the ocean. At the 
central test station in the plant, the 
relative corrosion rate is consider- 
ably more than that of the Kure 
Beach racks only 80 ft. from the 
ocean. This is attributed to addi- 
tional aggravating effects of the 
more severe industrial environ- 
ment. 

Metallized coatings came into the 
picture for exhaustive testing in 
a similar program, supported by 
actual field tests on working struc- 
tures in the plants. Object of this 
testing was to determine the most 
economical thickness of various 
metal coatings for the Freeport 
area. Many combinations of metal, 
atmosphere, surface preparation 
and coating thickness were tested, 
with the results incorporated into 
the specifications for metallized 
coatings. 

Typically, the tests have proved 
that hot-dip galvanized _ steel, 
coated to a minimum thickness of 
2 oz./sq. ft., has excellent resist- 
ance and will last three to four 
years in areas of low-severity cor- 
rosion. It will not last in areas 
with high-severity corrosion with- 
out frequent maintenance. Tests 
have shown, however, that galvan- 
izing (2 oz./sq. ft.), as a base coat, 
will stretch the life of an initial 
paint job by 25-50%, even in the 
high-severity areas. 

Steel with a sprayed-on coating 
of a less noble metal, such as lead, 
is theoretically not supposed to 
work. Theory says that the dis- 
similar metals will cause galvanic 
action and corrosion. Dow finds, 
however, that lead-metallizing is 
highly successful. Good results are 
attributed to the formation of pro- 
tective sulfates and oxides at the 
metal surface. A coating having a 
minimum thickness of 8 mils with- 
out paint, or 5 mils with a finish 
coat of paint, is considered very 
durable. 


Corrosion Contours 


In 1958, another series of tests, 
aimed at finding a _ plant-wide, 
quantitative corrosion pattern, was 
started. The investigators erected 
150 wooden poles, each 10 ft. high, 
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(see Fig. 1), throughout the plant 
area. To every pole, eight mild 
steel, uncoated coupons—two fac- 
ing in each direction (north, east, 
south and west)—were attached. 
All coupons were of _ identical 
analyses and from the same heat 
(batch). Seasonal checkups were 
made on the coupons, weight losses 
measured, and corrosion rates cal- 
culated in terms of milligrams/ 
sq. decimeter/day (mdd.). Finally, 
points of identical corrosion rate 
were joined to give “corrosion con- 
tour” maps (see frontispiece) of 
the entire division. 

These maps pictorially defined 
the severity limits of corrosive 
areas and established numerical 
corrosion rates for these areas. For 
the first time, there was a definite 
yardstick by which materials and 
paint performance could be pre- 
dicted. 

The maps showed, for instance, 
that the corrosion rate on mild 
steel fluctuates from 15 to greater 
than 150 mdd. within the area— 
quite a variation in demands on 
materials and paints. At or near 
extremely corrosive processes, cor- 
rosion rates may exceed the rate 
for the general area; these condi- 
tions are highly localized and can 
be recognized. The investigators 
also noted that contour lines can 
be expected to shift slightly with 
seasonal changes of the prevailing 
winds. But on the whole, areas are 
accurately defined and provide the 
basis for systematic corrosion con- 
trol. 

These findings, linked with find- 
ings of the other research and test 
programs, have resulted in signifi- 
cant changes in painting proced- 
ures within the Division. Plant 
areas are now divided into three 
categories: mildly corrosive (up to 
50 mdd.); aggressive (50-150 
mdd.); severe 150 


(over 
mdd.). Costly durable paints and 
materials are now correctly speci- 
fied for areas of high-severity cor- 
rosion—where they are needed 
most—and less costly materials for 
less corrosive areas. The end re- 
sult is a minimum of painting 
costs. 

Corrosion-contour work will be 
continued into the forseeable fu- 
ture in order to keep track of 
changes resulting from new units, 
new processes and discontinued or 
changed processes. This continued 
work will keep the contour maps of 
the Division on a current basis and 
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make future applications of ma- 
terials even more effective. 


Paint Research and Testing 


The need for paint research and 
testing is readily illustrated by one 
of Dow’s own experiences: Once, 
a better and more decorative 
enamel was needed for caustic 
drums. Specifications were sub- 
mitted to a number of paint manu- 
facturers, who returned answering 
recommendations. The results re- 
flected wide variations in ap- 
proaches to the problem. Types of 
vehicles recommended varied from 
oil, with resin reinforcement, to 
chlorinated rubber and modified 
vinyls; drying time ranged from 5 
min. to overnight; material costs 
from 5.5 to 9.3 cents per painted 
drum; and dry film thickness from 
0.3 to 1.5 mils. 

This is not an isolated case; 
many plants can relate similar ex- 
periences. Requests for recom- 
mendations from several different 
manufacturers will bring as many 
different solutions to a_ specific 
paint problem, no two being even 
remotely similar. Obviously, the 
implication here is that each 
plant’s problems are unique to that 
plant, and specific experience is 
needed to solve them. 

In 1945, a test program was 
started in cooperation with a large 
manufacturer of paints and protec- 
tive coatings. Here, Dow set out 
to evaluate paint performances and 
establish figures specifically ap- 
plicable to its own plants at Free- 
port. The program was later ex- 
panded to include many other 
manufacturers. In this way, the 
Division and many paint manufac- 
turers combined their knowledge 
and efforts to produce the most 
mutually satisfying results. 

Test panels for this program, 
hundreds of them, are set up in 


representative areas throughout 
both plants. The manufacturer 
furnishes specially formulated 


paints and supervises their appli- 
cation to the panels, at measured 
film thicknesses. Present testing 
periods run two, three, or more 
years on all panels. Evaluation 
records are made and compared by 
the engineers of both Dow and the 
manufacturer. 

Among the many qualities evalu- 
ated are color retention, ehalking, 
resistance to rust and, of course, 
durability. Color retention is 


checked by comparison with non- 
fading plastic chips, which are 
kept on file for matching purposes. 

One of the first concepts that 
the tests proved was that there is 
only one satisfactory method to 
determine the most economical 
paint—actual lifetime exposure of 
that paint under the conditions 
with which it will be used. 

A second concept was that seem- 
ingly insignificant formulation 
changes in succeeding lots of paint 
from a given manufacturer may 
greatly alter its protective charac- 
teristics. Of the original group of 
samples tested, only 10% was in 
passable condition at the end of 
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one year; in the fourth group (sup- 
posedly identical to the first 
group), tested two years later, ap- 
proximately 39% passed the year- 
end test. This indicated wide varia- 
tions of paint quality. 

Dow now requests manufac- 
turers to supply complete informa- 
tion on their products, as specified 
by an essential-data sheet. Any 
formulation change in future lots 
of paint requires assignment of a 
new code number by the manufac- 
turer. The new lot is then re- 
tested. In this way, Dow becomes 
aware of the effects of paint form- 
ulation changes. 

Among other things, the test 
program emphasized that protec- 
tion derived from paint coatings is 
proportional to the film thickness 
—always assuming proper applica- 
tion. For example, in one test on 
70-80 panels, of many types of 
paints, it was shown that a panel 
coated to a dried-film thickness of 
5.2 mils had over twice the dur- 
ability of a similar panel coated to 
a thickness of 2.8 mils. Also 
demonstrated was the fact that 
paint life is generally a function of 
the corrosion resistance of the ma- 
terial coated. 

Surface preparations were in- 
vestigated in one series of tests. 
An axiom of the painting trade 
states that surface coatings are 
only as good as the surface prep- 
aration. Dow undertook to find out 
just what effect various prepara- 
tions actually have on paint life. 
The three practical methods of sur- 
face preparation—pickling, sand- 
blasting and wire-brushing—were 
evaluated. 

Dow learned that the added first 
costs for proper surface prepara- 
tion are more than paid off by sub- 
sequent maintenance savings. The 
life of coal-tar coatings applied to 
sand-blasted surfaces can be ex- 
pected to outlast similar coatings 
applied to wire-brushed surfaces 
by a ratio of 3 to 1 or more. Where 
a 12-month life is experienced by 
an asphaltic mastic coating over 
a wire-brushed surface, the same 
coating on a sand-blasted surface 
will give an average life of 46 
months. 

Quantitative proof such as this 
has led Dow to emphasize surface 
preparation more than ever. Plant 
specifications for new steel now call 
for either sandblasting or pickling, 
depending on the size of the struc- 
tural components. The Division op- 
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erates its own pickling and phos- 
phatizing facilities for small parts. 
Larger members are sandblasted to 
bright metal. 

In-place cleaning of steel for 
maintenance painting is, of course, 
complicated by operating equip- 
ment, personnel and the fire haz- 
ard. In the few cases where 
possible, these structures are sand- 
blasted, but wire-brushing is the 
mainstay of maintenance painting. 
Surface preparation is usually fol- 
lowed by two coats of primer and 
two finish coats of paint, to bring 
the minimum film thickness to 5.0 
mils. 


Current Paint Specifications 


The revised paint manual, based 
on the findings of the program, 
spells out in detail the painting re- 
quirements for all plant areas. To 
use the manual, which is in general 
circulation among the Division’s 
supervisors, the area to be painted 
is first classified as to degree of 
corrosion severity. The contour 
maps simplify this task. Surface 
coating is then specified according 
to the color required. 

Disregarding appearance, the 
most universal economic coating 
would be a mixture of two solvent- 
laden coal tars that are applied cold 
and cost about 5-10 cents/sq. ft./ 
yr. However, color, for both ap- 
pearance and identification, is gen- 
erally the first consideration in the 
selection of paints for the Texas 
Div. general, oleo-resinous 
paints are specified for areas of 
mild corrosion and chlorinated rub- 
ber or vinyl-based paints for areas 
of medium corrosion. In severely 
corrosive areas, only the coal-tar, 
asphaltic, or vinyl mastics are used. 

Specifications are constantly 
changing as new tests prove new 
materials and methods. One such 
change was a switch in paint for a 
group of steel stacks with skin 
temperatures up to 500 F. Where 
most paints last 6-9 months, a 
change to a silicone-based paint 
gives 3-4 yr. service. The new ma- 
terial is costly, but in this instance, 
the great increase in paint life 
more than pays the 20% differ- 
ential in material costs. 


Economics Paves the Way 


Each of the examples pointed out 
in the preceding run-down of the 
paint program shows some saving 
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in costs; multiplied many times 
over, they add up to a sizeable per- 
centage of the 7-digit painting tab 
that Dow picks up each year. And 
the people most responsible for the 
painting program—the Paint Com- 
mittee and Maintenance Dept.— 
point out that it is attention to de- 
tail that spells the success or fail- 
ure of any such venture. 

Costs of galvanizing are, of 
course, much higher than those of 
coatings, but in many instances, 
may be cheaper in the long run. 
Besides stretching the life of a 
finish coat of paint, a galvanizing 
base coat practically eliminates 
cleaning time and surface prepara- 
tion for subsequent painting. This 
assumes that the steel is repainted 
before the galvanizing coat rusts 
through. The Texas Div. has deter- 
mined that the cost of a protective 
coating consisting of a single coat 
of hot-dip galvanizing, followed by 
two coats of paint, will run about 
60 cents/sq. ft.; sandblasting, fol- 
lowed by four coats of paint alone, 
will cost about 40 cents/sq. ft. 

Initial cost, while important, is 
one thing, but Dow aims for a 
minimum cost/sq. ft./yr., and the 
higher first cost is justified many 
times. 

At the Gulf Coast site, materials 
costs run 30-40% of the total paint- 
ing cost; labor, 60-70%. 

Frequency of painting has an 
important bearing on the unit cost 
per year. Each paint type has an 
optimum life depending on_ its 
formulation and its environment. 
Dow schedules repainting to coin- 
cide as closely as possible with the 
ultimate life of a coating. “Re- 
paint just before it’s needed” is the 
bylaw of the maintenance program. 

Over the past ten years, the effi- 
ciency of many types of coatings 
has more than doubled as a result 
of stepped-up research and develop- 
ment programs by the manufac- 
turers. Dow is convinced that the 
ultimate is still ahead. At present, 
some 36 different, large-scale tests 
are underway. 

Results of these tests, combined 
with those of hundreds already 
completed, when added to the ex- 
perience of day-to-day observation 
of paints in service, will continue 
to build up knowledge of the cor- 
rosion problem. While Dow re- 
searchers modestly deny being ex- 
perts in paints and corrosion, no 
one can doubt that they are experts 
on Dow’s corrosion problems. 
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For 99.XXX% Pure Products 


Find Distillation Stages Graphically 


line 


Use this speedy, simple. accurate method to find theoretical 


stages in regions of very low and very high concentrations. 


PAUL J. HORVATH and RICHARD F. SCHUBERT, B. F. Goodrich Chemical Co., Avon Lake, Ohio* 


Here is a method for calculating 
theoretical plates in distillation col- 
umns when extremely high product 
purities are required—like 99.99 
mole %, for example. It’s fast and 
accurate, yet shows you visually the 
effect of key variables on column 
performance. 

The procedure is a special varia- 
tion of the McCabe-Thiele graphi- 
cal method' for calculating theoreti- 
cal plate requirements in binary 
distillation systems. Primary em- 
phasis is on the ends of a distilling 
column—where either very high or 
very low product concentrations are 
involved. 

The standard McCabe-Thiele 
graphical method, introduced some 
30 years ago, has become one of the 
most widely used techniques in 
binary distillation calculations. 
This procedure is popular because 
it is a simple graphical calculation 
which permits a high degree of 
visualization. 

For very dilute and very concen- 
trated systems, a crowded condi- 
tion, or “pinch,” results when the 
method is applied. This makes it 
physically impossible to calculate 
the theoretical stage requirements 
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with an acceptable degree of ac- 
curacy on graphs of normal size. 
In such cases it is possible to resort 
to large-dimension graphs or to 
algebraic techniques.” * * * Although 
algebraic methods give a high de- 
gree of accuracy, graphical visual- 
ization is lost. 

The advantages of both visualiza- 
tion and accuracy are retained by 
plotting the McCabe-Thiele dia- 
gram on logarithmic coordinates. 
Others” have described this 
method. However, these applica- 
tions demonstrated the use of log 
plots only in the dilute or stripping 
region of operation. 

Fowler” has shown how the log- 
log plot can be applied to the con- 
centrated or rectifying section by 
plotting the diagram in terms of 
the less volatile component. How- 
ever, the analogy to the standard 
McCabe-Thiele diagram not 
maintained and some confusion 
may result. 

In this article we show how a 
log-log plot completely analogous to 
the usual McCabe-Thiele diagram 
can be used in both the stripping 
and the rectifying sections. We 
will consider the procedure for plot- 
ting upper and lower operating 
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lines, including the effect of open- 
steam heating on the lower oper- 
ating line, and we will demonstrate 
the method of plotting the q line 
representing the thermal condition 
of the feed. 

Some of the applications of this 
method include distillation calcula- 
tions for drying liquid organic 
chemicals which are partially mis- 
cible with water; recovery of sol- 
vents from raffinate streams in ex- 
traction processes; and production 
of extremely high purity materials. 
The method also permits the ex- 
trapolation of incomplete vapor- 
liquid equilibrium data into very 
dilute and very concentrated re- 
gions. 


Method Unfolds 


In an ideal binary system, the 
composition of the vapor y, in equi- 
librium with liquid of composition 
x, is given by the equation: 


where a and 6 refer to the more 
volatile component and the less vol- 
atile component, respectively, and 
a,, is the relative volatility of a with 
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respect to b. For ideal binary sys- 
tems, the term a,,, is: 
Ya/ La 


Qab = 7 
Yr/ Le 


Ya ES Pa (2) 


pe 

Fig. 1 presents vapor-liquid equi- 
librium curves for several ideal 
binary systems on rectangular co- 
ordinates. These are plots of Eq. 
(1), and are typical diagrams used 
in the standard McCabe-Thiele 
method. 

For intermediate values of 2, 
(from 0.01 to 0.95), the equilibrium 
line represented by Eq. (1) will 
be curved when plotted on either 
rectangular or logarithmic coordi- 
nates. As x, approaches zero, the 
term 


Aab 
i+ (aoe 
in Eq. (1) approaches the value of 
ag. Thus, for very low values of 
x, Eq. (1) becomes: 
Yo = (3) 
In very dilute regions, Eq. (3) 
plotted on log-log paper results in 
a straight line with a slope of unity. 
Fig. 2 illustrates plots of Eqs. (1) 
and (3) on log-log paper. Note 
that the equilibrium curves become 
parallel with slopes of unity at low 
values of x, and y,. 
From Eq. (2), 


Ya 
Yo = ( La (4) 


Nomenclature 


D Distillate rate, moles/hr. 

Liquid rate, moles/hr. 

p Vapor pressure of a pure com- 
ponent at a given temperature, 
atm. 

q Heat required to vaporize 1 mole 
of feed, divided by molal heat of 
vaporization of the feed, dimen- 
sionless. 

V Vapor rate, moles/hr. 

W Bottoms rate, moles/hr. 

x Liquid composition, mole fraction. 

y Vapor composition, mole fraction. 

a Relative volatility, dimensionless. 


Subscripts 

More volatile component. 
Less volatile component. 

d__s*ODistillate. 

f= Feed. 

is Intersection of the equilibrium 
and lines. 

m_ Stripping section. 

Rectifying section. 

s Steam. 

w Bottoms. 


By substituting Eq. (4) into Eq. 
(1) the following expression re- 
sults: 


1 + — 
As 2, approaches 1, the term 
1 + (a, — 1)”, approaches the 
value of a,,. Thus, Eq. (5) becomes: 


(5) 


(1 — ya) = 


(6) 

Gab 

In very concentrated regions 
(high values of x,), 1—y, plotted 
versus 1— 2, on log-log paper re- 
sults in a straight line with a slope 
of unity. By the simple expedient 
of inverting the graph and marking 
the axes in terms of y, and 2,, it 
is possible to obtain a plot analo- 
gous to the standard one. 

Fig. 3 is a plot of Eqs. (5) and 
(6). Note that the graph has been 
inverted from its ordinary position, 
and the x and y axes are labeled 
in terms of the more volatile com- 
ponent. Also, the equilibrium line 
appears above the y =~ line as in 
the usual McCabe-Thiele plot. 


(1 — ya) = 


Stretching Data 


If calculations are being made 
in very dilute or very concentrated 
regions and sufficient vapor-liquid 
equilibrium data are lacking, the 
equilibrium curve may be deter- 
mined with a single point of data 
in the vicinity of the appropriate 
region. A straight line with a slope 
of 1.0 drawn through the point will 
define the equilibrium curve for 
that concentration range. 

Judgment must be exercised, how- 
ever, in determining the point at 
which the equilibrium curve be- 
comes substantially a straight line. 
In general, it may be assumed that 
the equilibrium line is straight 
with a slope of unity for liquid con- 
centrations of the more volatile 
component less than 0.01 mole frac- 
tion and greater than 0.95 mole 
fraction. 


Upper Operating Line 


All of the usual simplifying as- 
sumptions made for the standard 
McCabe-Thiele method apply also 
to the log plot method. These as- 
sumptions are inherent in all the 
derivations and equations below 
where they are applicable. 

In terms of the composition (2, y) 
of the more volatile component, and 
with the trays above the feed point 


counted downward, the upper op- 
erating line equation is: 
= Dntn/ Va + Dra/ Vn (7) 
Since a plot of x vs. Y%,., is not 
a straight line on logarithmic graph 
paper, several points must be calcu- 
lated to define the upper operating 
line. Various values of 2, along 
with the known values of L,, V,, 
D, and x, are substituted into Eq. 
(7) to calculate corresponding val- 
ues Of 


The q Line 


To determine the minimum reflux 
ratio or the maximum stripping ra- 
tio; to locate easily the intersection 
of the upper and lower operating 
lines; or to find the feed plate vapor 
and liquid compositions, the ther- 
mal condition of the feed must be 
known. The locus of the point of 
intersection of the operating lines 
is given by the equation: 

yi = 1) (8) 

When y, vs.2, is plotted on log- 
log paper, the line is straight for 
certain feed conditions only (when 
q=0 and 1). Therefore, it is nec- 
essary to substitute various 2, val- 
ues into Eq. (8) along with the 
known quantities q and 2, to cal- 
culate values of y%. 


Lower Operating Line 


Counting the trays below the 
feed point downward, and express- 
ing compositions (a, y) in terms of 
the more volatile component, the 
equation for the lower operating 
line is: 

Letn/Vn — (9) 
This is not a straight line when 
plotted on log-log paper. Thus, sev- 
eral values of 2, along with the 
known values of L,,, Vn», W, and 
x, are used to calculate correspond- 
ing values of Yn... These points 
are plotted to define the line. 


Open-Steam Heating 


When the bottoms stream is prac- 
tically pure water, the heat require- 
ments for the operation may be 
supplied by using open steam in 
the column. 

Here, the equation for the lower 
operating line is altered to: 


Ym+1 = Vn = W'r,, (10) 
where W’=W+W,. All other 


things being equal, the L,,/V,, ratio 
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will be the same whether open- 
steam or indirect heating is used. 
If the value of x at the point of 
intersection of the lower operating 
line with the y=~ line is called 
then 
Le’ = Wre/(W + W.) = (11) 
When Eq. (11) is substituted into 
Eq. (10), the result is Eq. (9). 
Thus, the operating line for both 
open-steam and indirect heating is 
identical down to the point of in- 
tersection with the y= line. At 
that point the indirect heating line 
ends, while the open-steam line con- 
tinues to the point y= 0, 72,’. 
On a log-log plot, the point y = 0, 
x=,’ is at negative infinity, how- 
ever, so that only the finite value 
x.’ can be shown on the diagram. 
This value actually determines when 
the bottom of the column is reached, 
so that the absence of an end to 
the open-steam lower operating line 
on log-log paper is not significant. 


Ratios, As Usual 


The minimum reflux ratio and 
maximum stripping ratio define 
the operating limit where infinite 
stages are required for a given sep- 
aration. The minimum reflux ratio 


is the slope L,/V, on rectangular 
coordinates of the upper operating 
line which passes through point 7, 
the intersection of the q line and 
the equilibrium curve for ideal sys- 
tems. The maximum stripping ra- 
tio is the slope L,,/V,, of the lower 
operating line on rectangular co- 
ordinates which passes through the 
same point. 

The minimum reflux ratio can be 
calculated by substituting the val- 
use of ¥,, £;, and 2, in the following 
equation: 

(Ln/Vn)min. = (ta — — Xs) 

The maximum stripping ratio is 
calculated in the same manner from 
the following expression: 


(Lm/ Vin) wes. (yi = Le) / Iw) 


To determine x, and y, for ideal 
systems, Eqs. (1) and (8) may be 
solved simultaneously. Or, Eq. (8) 
can be plotted and the point of in- 
tersection—y,, «,—of the q line and 
equilibrium curve determined. 


(12) 


(13) 


How It’s Done 


Here is a summary of the Mc- 
Cabe-Thiele method for calculating 
the theoretical stage requirements 
using either rectangular or loga- 


CuemicaL Encineertnc—February 10, 1958 


q are 7 


curve ~~ 


Equilibrium 


\ 
\ 


\ 
Operating lines 


y=X line 


i 


02 04 0.6 
Mole fraction in liquid. xp 


rithmic coordinates for plotting the 
equations: 

1. Plot the vapor-liquid equilib- 
rium data, or use Eq. (1) for ideal 
systems. 

2. Mark the feed, bottoms and 
distillate compositions on the dia- 
gram. 

3. Plot the q line—Eq. (8)—and 
determine the value of 2, and y, at 
its intersection with the equilib- 
rium curve. 

4. Calculate the minimum reflux 
ratio—Eq. (12)—or the maximum 
stripping ratio—Eq. (13). 

5. Choose either an optimum re- 
flux or stripping ratio and plot the 
upper and lower operating lines— 
Eqs. (7) and (9), respectively. 

6. Start with the maximum liquid 
composition in the column and draw 
alternate horizontal and vertical 
lines between the operating and 
equilibrium curves until] the de- 
sired bottoms composition is 
reached. 

7. Count the number of theoreti- 
cal stages required for the given 
separation. 


Seeing Is Believing 


A continuous distillation column 
is required to separate a mixture 
containing 55 mole % a and 45 
mole % b into an overhead product 
containing 99.95 mole % a and a 
bottoms product containing 0.05 
mole % a. The feed enters the col- 
umn at its boiling point. For this 
hypothetical example, assume that 
component b is water. 

Calculate vapor-liquid  equili- 
brium data by assuming a, = 6. 
The optimum reflux ratio L,/V, has 
been found to be 0.40, which has a 
corresponding stripping ratio L,,/ 
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4 Mole fraction in vapor, yg 


0.49. 

Calculate the total number of 
theoretical stages required in the 
operation for: (1) indirect heating 
and (2) open-steam heating. 

In this problem a logarithmic 
diagram for both the dilute strip- 
ping and the concentrated rectify- 
ing sections must be used. The 
standard McCabe-Thiele diagram 
on rectangular coordinates will be 
used in the mid-concentration re- 
gion. 


Indirect Heating 


1. Vapor-Liquid Equilibrium 
Data—Eqs. (1), (8), and (6) are 
used to calculate the vapor-liquid 
equilibrium data in the concentra- 
tion regions where they are ap- 
plicable. 

Rectifying Section: Points’ be- 
low are calculated from Eq. (6) 
and are plotted in Fig. 4. 


0.990 0.998333 

0.999 0.999833 
Intermediate Region: From Eq. 
(1), the points below are calculated 
and plotted in Fig. 5. 
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Stripping Section: Two points in 


the dilute region are calculated 
from Eq. (3) and plotted in Fig. 6. 
0.0001 0.0006 
0.010 0.060 


Mark the values of z,, 2,, and 24 
on the appropriate diagrams, and 
plot the q line on Fig. 5. This line 
is vertical in this case since the 
feed enters at its boiling point, and 

2. Upper Operating Line—Insert 
known values into Eq. (7) to give 
the upper operating line equation: 


Ynsi = 0.40.2, + 0.5997 


Substitute various values of 2, 
from 0.9995 to 0.9000 into this 
equation to calculate y,., values. 
Plot these in Fig. 4. 

The easiest way to plot this equa- 
tion in Fig. 5 is to connect the y- 
axis intercept, 0.5997, with the 
point x. = y, = 0.9995 by a straight 
line. 

3. Lower Operating Line—Eq. 
(9) as determined from the data of 
this problem is: 

Ymsi = 1.492—_ — 0.0002 
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Substitute values of wv, from 
0.0005 to 0.0100 into the equation 
and solve for values of ¥,,,. Such 
values are plotted in Fig. 6. 

Connect the point of intersection 
of the q line and the upper operat- 
ing line with the point x = y. = 
0.0005 to plot the lower operating 
line in Fig. 5. 

4. Theoretical Stages—Start 
stepping off separation stages at the 
overhead concentration x, on Fig. 4 
and continue to the value y,,; = 
0.9800. Locate the point y, = 0.9800 
on the equilibrium curve in Fig. 5. 
Continue the stepping off process to 
Ym. — 0.045. Locate this value on 
the equilibrium curve in Fig. 6, and 
continue the stepping to the bot- 
toms composition x, = 0.0005. 

The total number of theoretical 
stages required is: 


0.00185 — 0.00050 


ae = 13.96 
13 + 9 ooias — 0.00014 ~ 


Open-steam Heating 


The only modification necessary 
in the previous plots is to continue 
the lower operating line as near 
as possible to the value of 2x,’. In 
this problem W, may be assumed 
equal to V,. Then, (W/V) 
(W/W,) = 0.49. From Eq. (11): 

ty’ = to/(1+ = 
0.0005/(1 + 1/0.49) = 0.000164 

Substitute into Eq. (9) values of 
xm that are less than 0.0005 and 
calculate y,,., values. Plot these in 
Fig. 6, and mark ~,’ on the plot also. 
Note that the lower operating line 
approaches 2,’ as a limit. 

Step off the remaining steps for 
this case, and determine the total 
number of theoretical stages re- 
quired for this separation with 
open-steam heating as: 

0.000440 — 0.000164 

14 + 9 000440 — 0.000069 


= 14.75 
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How to Calculate Adequate 
Spring-Loaded 
Reliet Valves 


Here are the factors to consider 
for correct relief valve discharge 


under various conditions in 


process equipment. Capacity formulas 


show how to find valve area. 


J. E. BIGHAM, Instrument Superintendent 
The Chemstrand Corp., Pensacola, Fla.* 


Relief devices provide the necessary overpressure 
protection to pressure-operated equipment in the chem- 
ical process industries. In this article we consider the 
methods of sizing the spring-loaded type relief valve. 

Each pressure relieving installation must be treated 
as an individual problem. However, to insure uni- 
form protection, we shall standardize relief device 
selection and calculation. 'The data given here are 
useful in making preliminary calculations for initial 
layouts of pressure relieving systems. 

Before discussing the actual sizing of relief valves, 
let us consider the conditions that are met in various 
types of equipment which require pressure protection. 

For unfired vessels, check pressure relief devices for 
required relief capacity under the conditions of over- 
head cooling medium failure; reflux failure; input to 
vessel with all exits blocked except pressure relief 
device and fire. 

Size pressure relief devices for a minimum capacity 
equal to or greater than the maximum required relief 
capacity for the vessel as determined for the worst 
condition. 

If pressure relief devices protect more than one 
vessel, size the relief devices for the combined duties 
of all vessels. 


® Meet your author on p. 173. 
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Compute relieving capacity at allowable percent 
accumulation from manufacturer’s charts and formulas 
for a particular pressure relief device. 


Failure of Overhead Cooling 


Overhead cooling medium failure applies to any 
process vessel normally operated so that the overhead 
product temperature is reduced directly or indirectly 
by a cooling medium. Where more than one cooling 
medium is present such as primary cooling with water 
and secondary cooling with refrigerant, assume that 
all cooling fails simultaneously. 

Determine required pressure relief capacity for total 
vessel overhead including reflux and recycle streams. 
Use vessel top temperature adjusted to the absolute 
relieving pressure and the average molecular weight 
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Apply These Definitions to Relief Systems 


Accumulation 

Maximum allowable accumu- 
lation is the percent increase in 
pressure above the maximum 
allowable -working pressure of 
the vessel during discharge of 
the relief device at its required 
capacity. 

Some representative causes of 
excess pressure and their ac- 
cumulation percentages are: 


Failure of cooling or reflux me- 
Closed outlet valves or other 
stoppage in lines leaving ves- 
Fire or other external causes. 20% 


Where pressure relieving de- 
vices protect two or more ves- 
sels, allowable accumulation is 
based on the vessel having 
the lowest maximum allowable 
working pressure. 

Allowable accumulation for 
pressure relieving devices op- 
erating below maximum allow- 
able working pressure is found 
as follows: 

For relief pressures above and 
including 80% of maximum al- 
lowable working pressure, ac- 
cumulation may be the percent 
above the maximum allowable 
working pressure of the vessel. 

For relief pressures below 
80% of maximum allowable 
working pressure, accumulation 
may be the percent above set 
pressure of the relief device. 


Relief Pressure 


Relief pressure (psig.) is the 
actual pressure in the inlet 
chamber of the pressure reliev- 
ing device at which the device is 
designed to start relieving. 

Absolute relieving pressure 


(psia.) is the relief pressure 
plus the maximum allowable 
accumulation. 

of the total overhead products. 


Normal external heating quantity 
may be used. Internal heating quan- 
tity such as stripping steam shall 
be included only if the supply pres- 
sure of the heating fluid is higher 
than set pressure of relief device. 

Calculate the quantity of vapors 
generated and determine the relief 
valve area by vapor relief capacity 
formulas. 


Maximum Relief Pressure 


Maximum relief pressure of a 
singly installed device is never 
more than the maximum allow- 
able working pressure of the 
vessel, 

Vessels connected in a system 
with common overpressure pro- 
tection are considered as one 
unit. Maximum relief pressure 
is determined by the equipment 
with the lowest maximum allow- 
able working pressure. 

Secondary pressure relieving 
devices supplemental to primary 
relieving devices may relieve at 
150% of the maximum allow- 
able working pressure. However, 
primary pressure relieving de- 
vices must have sufficient ca- 
pacity to prevent the pressure 
from rising above the absolute 
relieving pressure. 

Pressure relieving devices may 
be installed to protect the 
process as well as the vessels. 
Maximum relief pressure lower 
than the maximum allowable 
working pressure of the vessel 
is permissible. 

Where pressure relieving de- 
vices are used to protect piping, 
valves and instrumentation, the 
relief pressure may be 20% 
above the maximum allowable 
working pressure of the weak- 
est member if the pressure is 
non-pulsating. If the pressure 
is pulsating, the relief pressure 
is the maximum allowable work- 
ing pressure of the weakest 
member. 

Minimum Relief Pressure 

The minimum relief pressure 
for relief valves may be 1.175 
times normal operating pressure 
or four psig., whichever is 
larger. Of course, the minimum 
relief pressure should not exceed 
the code rating of the vessel. 


Reflux Failure 


In vessels where the source of 
heat is in the charge or feed to the 
vessel, required relief capacity may 
be calculated as though the pres- 
sure relief devices were placed im- 
mediately above the charge entry 
zone and the vessel is blocked off 
above the entry zone. Here, we use 
the average molecular weight of 


the vapors and the adjusted tem- 
perature and vapor quantity in the 
charge zone to determine the re- 
quired relieving capacity. 

Where reboilers or hegters pro- 
vide heat in addition to that sup- 
plied by the charge, the relieving 
capacity of the relief device is the 
normal charge vapor plus the addi- 
tional amount of the charge vapor- 
ized by the reboiler or heater. Of 
course, we assume that charge flow 
and reboiler or heater input remain 
unchanged. Reboiler vapors plus 
the charge vapors may be used for 
the flow quantity. 

The molecular weight is the aver- 
age of the feed vapors and reboiler 
vapors. Temperature is the normal 
bottoms temperature adjusted to 
the absolute relieving pressure. 

Simultaneous overhead cooling 
medium and reflux failure may be 
assumed as probable only when all 
fluids are transferred by motor 
driven pumps. For failure of cool- 
ing or reflux mediums or both, cal- 
culate the amount of vapors gen- 
erated. Then determine relief valve 
area by vapor relief formulas. 


Relief Device Is Only Exit 


We now examine the case where 
there is input to a vessel with all 
exits blocked except relief devices. 
Only flow quantities available at the 
set pressure of the relief device are 
considered as input to vessel. Fluids 
transferred with pressure insuffi- 
cient.to open the relieving device 
are not considered a source of input. 

Reflux and recycle streams are 
not considered as input except when 
these streams enter from tankage 
outside the unit or with storage 
capacity separated from the column 
by a valve between the storage ca- 
pacity and the vessel. 

For example: consider reflux as 
input if there is a valve in the over- 
head line from a column before the 
reflux accumulator. 

Flow quantity through control 
valves on input lines is computed 
as the capacity of the control valve 
in a wide open position. Pressure 
drop across the control valve is 
equal to the maximum pressure 
available at the inlet of the control 
valve minus the relief pressure of 
the relief device. 

Consider positive displacement 
pumps that supply fluids to the 
vessel as delivering at full capacity 
up to 1.25 times the relief pressure 
of the relieving device on the pump 
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discharge and no fluid thereafter. 

If centrifugal pumps have a rated 
discharge pressure above the set 
pressure of the relief device on the 
vessel, consider them as a source 
of input to the vessel. 

Maximum quantity of pump input 
to vessel is that flow necessary to 
lower the pump discharge pressure 
to the set pressure of the relief 
device. Heat input to the vessel may 
be assumed that of normal opera- 
tion. 

For conditions of blocked exits 
calculate volume of vapors which 
may be generated. Determine relief 
valve area required by vapor relief 
valve capacity formulas. In most 
instances, required capacity W is 
approximately equal to the amount 
of vapors leaving the vessels during 
normal operation. 


Consider Accidental Fires 


Whenever accidental external 
fires occur, heat may be absorbed 
by pressure vessels and the contents 
may vaporize. The resulting over- 
pressure then causes the relief valve 
to open. Thus in determining relief 
valve size, we must estimate the 
quantity of vapors generated by 
this heat input. We can estimate 
the heat input under these condi- 
tions by the following method. 

All vertical distances are meas- 
ured above grade level. Where ves- 
sels are on flat roofs or elevated 
solid platforms, the roof or plat- 
form is the grade level. For vessels 
located inside retaining walls, the 
top of the retaining wall overflow 
elevation is the grade level. 

Total wetted surface is usually 
limited to that wetted surface in- 
cluded within a height of 25 ft. 
above grade. In the case of spheres 
and spheroids, use the vessel hori- 
zontal center line if it is higher. 
When a vessel is exposed to fire, 
the surface area which is effective 
in generating vapor is the area 
wetted by the internal liquid con- 
tents. Under variable level condi- 
tions, the liquid contents may be 
taken at the average inventory. 

The rate of vapor formation 
equals the total rate of heat absorp- 
tion divided by the latent heat of 
vaporization. Of course, this is true 
for pressure and temperature con- 
ditions below the critical point of 
the material. The rate of vapor 
formation is a measure of the rate 
of vapor relief required. Here the 
heat of vaporization is taken at the 


pressure and temperature corre- 
sponding to the accumulated pres- 
sure at which the relief device di- 
charges. When pressure relief con- 
ditions are above the critical point, 
the rate of vapor discharge depends 
upon the rate at which the fluid ex- 
pands as a result of the heat input. 

We can calculate the heat ab- 
sorbed by a vessel with the fol- 
lowing equation: 

Q = 21,000F 4°.” 

where Q = total heat input to the 
wetted surface, But./hr.; A = total 
wetted surface, sq. ft.; and F = 
environment factor (see table on 
next page). 


Heat Exchanger Relief Devices 


No vapor relief valve is needed 
if the vapor pressure of the cold 
fluid is less than the absolute reliev- 
ing pressure. Vapor pressure of 
the cold fluid is taken at a tempera- 
ture equal to the inlet temperature 
of the hot fluid during maximum 
available heating conditions. 

If the vapor pressure of the cold 
fluid is greater than the absolute 
relieving pressure, a relief valve is 
recommended. Here vapor pressure 
of the cold fluid is at a temperature 
equal to the inlet temperature of 
the hot fluid during normal heating 
conditions. 

If vapor relief valves are used, 
calculate the amount of vapors to 
determine relief valve area by vapor 
relief valve capacity formula. 


K T; Sp.Ht. 
H, = Heat exchanger duty, Btu. /hr. 
K = Antilogiy [(7;— T.)/2.8LMTD}) 
LMTD = Log mean temperature differ- 
ence, deg. F. 
P, = Absolute relieving pressure, 
psia. 
Sp.Ht. = Specifie heat of cold fluid, 
Btu. /lb.-deg. F. 
T,, = Boiling point of cold side fluid, 
deg. F. at P; 
7; = Inlet temperature on hot side, 
deg. F. 
T. = Outlet temperature on hot side, 


deg. F. 
W = Capacity, lb/hr. 
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For liquid expansion in ex- 
changers, calculate relief capacity 
by liquid relief valve capacity for- 
mula. 

W = BH./Sp.Ht. 


where B = coefficient of thermal 
expansion of cold fluid; H, = heat 
exchanger duty, Btu./hr.; Sp. Ht. = 
specific heat of cold fluid, Btu./Ib.- 
deg. F. and W = capacity, lb./hr. 

For internal failure without va- 
por generation, calculate relief 
valve area directly by: 

0.5 
(Pu 14.7) 
A= 
wal (.2P, 414.7) 

where allowable accumulation fac- 
tor is 1.2 and 

A = Effective valve area, sq. in. 

a = Internal cross sectional area of one 
tube, sq. in. 

N = Maximum number of tubes assumed 
ruptured. Use 10% of total or two, 
whichever is greater. 

Pa = Operating pressure on high pres- 
sure side, psig. 


Py, = Design pressure on low pressure 
side, psig. 


When Mixtures Flash 


Where liquids partially vaporize 
on discharge through a relief valve, 
several steps are necessary to find 
the required relieving area. These 
are (1) determine the quantity of 
vapor formed by flashing, (2) calcu- 
late effective area necessary to re- 
lieve the vapor, (3) calculate effec- 
tive area necessary to relieve the 
remaining liquid. The total area re- 
quired to pass the flashing mixture 
is the sum of the effective areas for 
relieving vapor and liquid. 

Assuming that radiation loss is 
zero gives us the maximum vapori- 
zation. Use either of the following 
formulas to determine the fraction 
by weight of liquid vaporizing to 
gas. 

xz = Sp.Ht.(T; — T2)/H 4g 


where in consistent units 


Hy, = Heat of liquid entering. 
Hy. = Heat of liquid leaving. 
Hy, = Latent heat of vapor. 


In a forthcoming article, author Bigham discusses rupture disks as 
relief devices for pressure and vacuum service. He also describes the 
- applications, materials of construction and physical properties of rupture 


disks for their selection. 
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Heat Absorbed by Vessel Exposed to Fire 


for teat absorbed,Q , btu./hr 


10 10? 103 104 
Total wetted surface, A,sq. ff. 


Hg = Total heat of vapor. 
Sp.Ht. = Specific heat of liquid. 
T, = Inlet temperature, deg. F. 
T; = Outlet temperature, deg. F. 
x = Liquid vaporized, fraction by 
weight. 


Use These Capacity Formulas 


To calculate the required area 
for relief valves, use the applicable 
formulas that follow. 

For liquid relief valve capacity, 


,- (_s, 


Here A = effective area, sq. in.; 
C = constant for relief valve type 
and percent accumulation; GPM = 
flow, gpm. at flowing temperature; 
P, = absolute relieving pressure at 
inlet, psia.; P. = discharge pressure 
at outlet, psia. and S, = specific 
gravity of fluid at flowing tempera- 
ture. 

However, liquid relief valves that 
have no blow-down adjustment start 
opening at 100% and are full open 
at 125% of set pressure. Consider 
this fact when specifying set pres- 
sure so that allowable accumulation 
is not violated. 

To determine the effective area 
for gas relief nozzle valves, use the 
capacity formula which follows: 


A = (460 + 
where A = effective area, sq. in.; 
CFM = gas to be released, cfm.; 
P, = ahsolute relieving pressure, 
psia.; S, = specific gravity of gas 
relieved and T, = flowing tempera- 
ture, deg. F. 

Two formulas are given for cal- 
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Type of Installation Factor, F 
Insulated vessels: 
Conductance* = 4.0 0.3 
Conductance = 2.0 0.15 
Conductance = 1.0 0.075 
Bare vessels 1.0 


* Conductance is Btu./hr.-sq. ft.-deg. F. 


For other cases, use formula: 
Q = 21,000FA°% 


culating the effective area of nozzle 
valves when relieving vapors. Note 
that the selection of the formula 
depends on the flow velocity through 
the valve nozzle. 

When the fluid velocity equals the 
sonic velocity, the formula is 


[ 2% +7) ] 


A = 306 P, M 


Where the critical pressure ratio 
P./P, is less than 0.55, the fluid 
velocity is less than the sonic veloc- 
ity. The following formula applies: 


Ww 
2,370P, 


7T)/M 
— 


A= x 


Here A = effective area, sq. in.; 
M = molecular weight; P, = abso- 
lute relieving pressure, psia.; P, = 
outlet pressure, psia.; 7, = flowing 
temperature, deg. F.; W = flow, 
Ib./hr. and Z = compressibility 
factor (when unknown, use Z = 
1.0 for safety). 


Installing Reiief Devices 


Provide openings in vessel wall 
for direct and unobstructed flow 
between the vessel and its relief 
device. The cross-sectional area of 
the connection to a vessel must 
equal or exceed the required area 
of the relief device. The connection 
must have sufficient area so as not 
to restrict flow at full capacity. Also 
the pressure drop between the ves- 
sel and inlet to the relief device 
shall be less than 2% of the abso- 
lute relieving pressure. 


When two or more relief devices 
are on one connection, the internal 
cross-sectional area of this connec- 
tion must equal or exceed the sum 
of inlet area of the relief devices. 
Install all pressure relief valves 
with the stem in vertical plane and 
in a location that is really accessible 
for inspection and service. 


Consider Discharge Piping 


The design and installation of 
the discharge lines influence the 
operating characteristics of relief 
devices. Some factors to consider 
are given here. 

To minimize back pressure ef- 
fects on relief devices, install dis- 
charge lines in a direct line with a 
minimum of fittings. The smaller 
of the following factors is the max- 
imum allowable back pressure for 
individual discharge lines direct to 
atmosphere: (1) outlet connection 
ASA pressure-temperature limits, 
or (2) ten percent of the allowable 
accumulated absolute inlet pressure. 

Use minimum load on valve in 
designing discharge piping since 
continuous high load at elevated 
temperatures causes piping to 
creep. This may distort valve body 
or end connections. Support dis- 
charge piping to prevent swaying 
and vibration during discharge of 
relief valve. Also provide supports 
which let piping expand with tem- 
perature. 

Prevent accumulation in the valve 
body or discharge piping by pro- 
viding suitable drains. Make sure 
discharge pipe has area that equals 
or exceeds area of outlet connection 
of relief device. 

Vent vapors and gases in accord- 
ance with best procedure applic- 
able. Calculate maximum allowable 
ground concentration for vapors in 
relation to preservation of life and 
equipment. Take suitable precau- 
tions for safe disposal of liquids 
in accordance with regulations in 
your locality. 

Terminate discharge lines from 
relief devices at a location provid- 
ing the best possible conditions for 
safe discharge in relation to per- 
sonnel, equipment and fire hazard. 
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How to Estimate Engineering Properties 


For Mixtures, One of Three Latent Heats Will Dominate 


Latent Heat 


(Lv)pr 
(Lv)Px 
(Lv) tx 


Industrial Process 


... Latent Heat—IllIl 


Continuous distillation. Where, on any plate, temperature and pressure 
both remain constant but composition changes. 


Batch distillation. Where pressure and composition remain constant, 


and the temperature varies. 


Relatively unimportant industrially. Liquid under pressure changes to 


vapor at a lower pressure. 


Predict Mixture Heat of Vaporization 


Latent heat of phase change will often pop up in your engineering 


calculations. Use these reliable methods to stretch out meager data. 


WALLACE R. GAMBILL, Union Carbide Chemicals Co., Charleston, W. Va.* 


In two earlier articles, we’ve dis- 
cussed methods that you can use to 
predict the latent heat of vaporiza- 
tion of a pure liquid and the change 
of latent heat with temperature 
(Chem. Eng., Dec. 1957, p. 261; 
and Jan. 13, 1958, p. 159). Now, 
we'll consider mixtures. 

By definition, L, for a liquid 
mixture is the difference of the en- 
thalpies of the equilibrium vapor 
and liquid at a given condition of 
pressure, temperature and composi- 
tion. 

To formulate the L, value of a 
mixture, we need this information: 

eEnthalpy changes of the 
vapor at constant temperature or 
at constant pressure. 

e Heats of mixing of the com- 
ponents of the mixture’s liquid and 
vapor phases. 

Some 
values. 

Therefore, it’s much more con- 
venient to work with over-all en- 
thalpy correlations when they are 


actual latent heat 


*Mr. Gambill is now with the Union Car- 
bide Nuclear Co., Oak Ridge, Tenn. To 
meet your author see p. 173. 


available. (For example, we have 
good correlations in the literature 
for petroleum fractions and hydro- 
carbon mixtures. See chart p. 139.) 
These two-phase enthalpy plots are 
generally well substantiated for the 
compound classes for which they 
exist. 

We'll do no more than mention 
these charts in passing, since they 
fall under the heading of specific 
data on properties of materials and 
it is the intention of this series to 
highlight prediction methods that 
can be used to estimate engineer- 
ing properties when specific prop- 
erty data are not available. 


Consider These Three 


Actually, there are three differ- 
ent latent heats to consider in the 
vaporization process; each corre- 
sponds to a different mechanism of 
vaporization. They are: 

1. Differential or equilibrium 
latent heat, (Ly)»r. This quantity 
is at constant pressure and tem- 
perature and represents the heat 
effect for the evaporation of a dif- 
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ferential amount of liquid to pro- 
duce the equilibrium vapor. It may 
be thought of as the heat necessary 
to produce a mole of vapor of com- 
position y from an amount of liquid 
so large that its composition, x 
(the equilibrium value of y), is 
not appreciably altered by the loss. 

This latent heat applies, for ex- 
ample, to each plate of a continu- 
ous distillation column, where y is 
not equal to x; but where both y 
and x are constant. (An exception 
is the case of an azeotrope. Here 
y does equal x.) 

2. Integral isobaric latent heat, 
(Ly): This quantity is at con- 
stant pressure and composition. 
(Ly)p, applies to the complete 
vaporization of the liquid under 
these conditions. The temperature 
of the system will rise from the 
bubble point to the dew point, so 
that the temperature of the final 
vapor is greater than that of the 
original liquid. (Exception again 
is the case of an azeotrope.) A 
batch distillation or flash vaporiza- 
tion, where y = x, would embody 
this quantity. 
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3. Integral isothermal latent 
heat, (Ly),,. This quantity is at 
constant temperature and composi- 
tion. It is relatively unimportant 
from the industrial point of view. 
The total pressure of the final vapor 
is less than that of the initial 
liquid, having fallen from the bub- 
ble point pressure to the dew-point 
pressure. 


Methods for Estimating 


Excellent general discussions of 
relations for calculating latent 
heats of mixtures have been pre- 
sented by Dodge [“Chemical Engi- 
neering Thermodynamics,” pp. 392- 
394, McGraw-Hill Book Co., Inc., 
New York, 1944]; Strickland and 
Constable [Proc. Royal Soc. (Lon- 
don), Vol. <A-209, pp. 14-27 
(1951)]; and by Schroeder and 
Edmister in an AIChE preprint. 

In our discussion below, we'll 
present the simplest and most prac- 
tical equations first; then, a dis- 
cussion of the rigorous equations 
derived from thermodynamics will 
follow. The simple approximation 
equations are obtainable from the 
rigorous thermodynamic formulas 
by the introduction of somewhat 
restrictive simplifying assumptions. 

We'll also include a discussion of 
applications to azeotropes; solutions 
of nonvolatile solutes; and petro- 
leum fractions. 


Some Are Too Good 


Several relations of fair-to-excel- 
lent accuracy are not treated here 
because of the unusual correlating 
variables used in them. For exam- 
ple, Niini in an English language 
paper published in Ann. Acad. Sci. 
Fennicae, Ser. A, I, No. 121, pp. 
1-12 (1953) presented a correlation 
for (Ly) rr of nonpolar binary mix- 
tures of infinite dilution of the sol- 
ute. This correlation involves—in 
addition to density data and molar 
refractions—the ionization ener- 
gies of the molecules. 

Though the average deviation for 
six dilute mixtures of CS., CCl, and 
C,H, is only 0.8%, it’s clear that 
the data required for solving the 
correlation equation are beyond the 
scope of engineering calculations. 

This sort of thing occurs quite 
often in the literature of physical 
property correlation and makes for 
some interesting relations. (L,, for 
example, has been related to the 
acoustic velocity of the vapor!) 
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ESTIMATE ENGINEERING PROPERTIES . . . 


The Simplest Forms 


Simplified correlations for Ly, of 
mixtures have been given this way: 


(Ly)pr = (Ly)it1 + (1) 


where liquid fractions, x, and vapor 
fractions, y, are weight or molar 
fractions, depending on the units 
of the component latent heats, 
(Lr);, (Ly), etc. 

For mixtures of organic com- 
pounds only, these approximate sim- 
plified forms will usually represent 
the data within plus or minus 5%. 
For other mixtures and extreme 
temperature-pressure conditons, the 
error can be quite high. 

It has been suggested that for 
immiscible mixtures the component 
latent heats in Eq. (1) be taken 
at the component’s vapor pressure 
and the equivalent boiling point of 
the mixture; whereas, for miscible 
mixtures, the component latent 
heats should be evaluated at the 
total pressure and the boiling point 
of the component equivalent to this 
pressure. 


More Rigorous Forms 


Differential or equilibrium latent 
heat, (L,) pr, is directly related to 
the vapor pressure of the mixture 
by the Clapeyron equation: 

(Ly)pr = T AV(dP/dT), (3) 


where the subscript # denotes con- 
stant liquid composition. 

This form of the equation has 
little practical use for these two 
reasons: 

e The vapor pressure-tempera- 
ture relation at constant composi- 
tion must be known to obtain (dP/ 
dT), at the desired value of x. If 
this relation is not known as part 
of the normal phasé data of the 
system, it must be calculated from 
activity coefficients of the liquid- 
phase components. 

e Evaluation of AV requires ex- 
perimental knowledge of the con- 
jugate liquid and vapor densities 
at the given temperature, pressure 
and composition; or calculation of 
the partial volumes for the various 
components of each phase. Such 
information is very rarely known 
and calculable only with difficulty. 

Accordingly, (Ly) pr is ordinarily 
calculated from an equation that 
relates it to pure-component heats 
of vaporization, mole fractions, 
heats of solution or mixing and 
enthalpy changes of isothermal va- 


por compression or expansion. Vrev- 
sky [Zeit. Phys. Chem., Vol. A 144, 
p. 359 (1929) ] considered a rever- 
sible cycle for producing a differ- 
ential heat effect and arrived at the 
following for a liquid mixture: 

Crier = [(L + (Ly)2(1 — — 

[AF Ah im — 11) (dAH»/dz) 
wie (Ly), and (Lr), are taken at 
the constant mixture temperature; 
y, is the equilibrium vapor-phase 
mole fraction of component 1; A 
H,, = heat of mixing to form liquid 
of composition «,; Ah, = heat of 
mixing to form vapor of composi- 
tion y,; and the expression 

(d AH n/dz) 21 


is the rate of change of liquid-phase 
heat of mixing with composition 
at composition 2%. 

This relation neglects the very 
small enthalpy change due to iso- 
thermal vapor compression. The 
term for rate of change of liquid- 
phase heat of mixing may be sig- 
nificant at low concentrations— 
where the difference in compositions 
of liquid and vapor is largest-——but 
it will not ordinarily exceed 5 cal./ 
gram in this range. The term Ah, 
is negligible except at very high 
pressures; even very small effects 
are absent below 10 atm. 

Further, AH,, at the boiling point 
rarely exceeds about 5 cal./gram. 
For the C,H, OH—H,O system, for 
example, the maximum value is 
about 3 cal./gram of solution for 
the usual distillation-temperature 
range. For electrolytic salts dis- 
solved in a solvent, of course, heats 
of solution as high as 20,000 gram- 
cal. may be encountered. 

So, if the three “correction 
terms” within the second set of 
brackets in the above equation are 
neglected, we simplify to Eq. (2), 
which is satisfactory except for pre- 
cise work or in exceptional cases. 

Of course, vapor-liquid equilibria 
data must be known or calculated 
to find the vapor-phase mole frac- 
tions in Eq. (2). In summary, sim- 
plified Eq. (2) is based on the as- 
sumption of ideal liquid and vapor 
phases. 

The integral isobaric latent heat 
(Lv) re, can be estimated in this 
fashion. Assume an ideal-solution 
vapor phase (Ah,, = zero) and that 
the temperature range of the va- 
porization process is small enough 
for the heat capacities to be taken 
as effective constants. Then, for a 
binary mixture, and with the vapor 
choice of datum planes: 
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¢— Heat of vaporization, Btu./Ib. 
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. . . LATENT HEAT—III 


. Use molecular weights if available 


(Ly) pz = + (Lv)2(1 — + 
(Cpe)z(72 — T:) + AHm 


where (Cr,)x is heat capacity at 
constant pressure of the mixed va- 
por of composition x at (7, + T.) /2; 
T, is the bubble-point temperature 
of the solution at the given pressure 
and composition; 7, is the dew- 
point temperature of solution at the 
given pressure and composition; A 
H,, is the heat of mixing of the 
liquid at 7,; and where (L,), and 
(Lv), are for the pure components 
at 

If the component latent heats 
were evaluated at the solution pres- 
sure, instead of at 7,, a consider- 
ably lengthier equation would be 
required. It would involve the pure- 
component boiling points and liquid- 
and vapor-phase heat capacities. 

Assuming an ideal-solution liq- 
uid phase (AH,, = zero), and neg- 
lecting the sensible heat term— 
since it’s usually small compared 
to the latent heats—we can simplify 
to Eq. (1). For organic solutions, 


Average boiling point, deg. F. 


the (T,—T,) term is usually less 
than 10°C., and since the numerical 
value of Cpy is approximately equal 
to 0.5, the term 


(Cpr) 2(T2 T;) 


is usually less than or equal to 5 
eal./gram. 

As long as very soluble gases or 
inorganic salts are not the solutes, 
Eq. (1) should be sufficiently accu- 
rate for the usual engineering cal- 
culations. 

Various investigators have meas- 
ured constant-pressure heats of va- 
porization. Results may be found 
in the papers of Talmadge, Schroe- 
der and co-workers in Chem. Eng. 
Progress Symposium Series, No. 10, 
p. 137 (1954) for benzene-methanol 
mixtures; and of Plewes, Jardine 
and Butler in Can. J. of Technology, 
Vol. 32, p. 183 (1954) for binary 
mixtures of water with methanol, 
ethanol and propanol. 

The integral isothermal latent 
heat, (Ly) 7, may be calculated from 
this equation: 


CuemicaL ENGINEERING—February 10, 1958 


(Ly) rz = [(Lv)iti + (Ly)a(1 — + 
[AHm — Shim] 


where the notation is the same as 
that given previously. 


Edmister’s Proposal 


Edmister (“Applications of Ther- 
modynamics to Hydrocarbon Proc- 
essing, Part XIV, Petroleum Re- 
finer, Dec. 1948) proposed an 
interesting scheme for calculating 
the latent heats of mixtures which 
takes into account all of the vari- 
ables other than heats of mixing. 

We refer you to the original pub- 
lication for details of the method. 
But briefly, a latent heat for an 
equivalent pure component is calcu- 
lated first. Then, a VdP correction 
term for pressure change in the 
isothermal vaporization process is 
added. The VdP evaluation is in 
terms of the compressibility factor, 
and the final relation is stated in 
reduced form. It is applied to mix- 
tures by use of the pseudo-critical 
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concept and is recommended for use 
up to a reduced temperature of 
about 0.9. 

As yet, we have not worked with 
this method, but it deserves further 
study and evaluation. 


Methods for Azeotropes 


Licht and Denzler in Chem. Eng. 
Progress, Vol. 44, pp. 627-638 
(1948) have presented a thorough 
study of the variation of azeotrope 
boiling points and latent heats of 
vaporization with pressure. 

Relatively wide ranges of oper- 
ating pressures used in azeotropic 
distillations requires a knowledge 
of this variation. 

The behavior of azeotropes is in 
many respects analogous to that of 
a single component, and the same 
vapor-pressure and latent-heat re- 
lations hold for azeotropes as for 
single components. This fact gives 
rise to the “single-component the- 
ory” tested by Licht and Denzler. 
Within the range of pressure and 
temperature over which azeotrop- 
ism exists in the system, this ap- 
proach is quite satisfactory. 

Simply, you can treat a constant- 
boiling mixture as you would a 
single component; but don’t do so 
for extrapolated pressures and tem- 
peratures which are above or below 
the limits of existence of azeotrop- 
ism in the system. 

In terms of our previous discus- 
sion of the various kinds of latent 
heats for liquid mixtures, 2, = %,, 
T, T., and therefore, 

(Ly)pr = (Ly)pz = (Ly)rz 
as for a pure component. 

Licht and Denzler, in checking the 
available data for 18 two-component 
and for four three-component azeo- 
tropes, found that atmospheric- 
pressure latent heats calculated 
from Eq. (2) above agree with the 
mean of those calculated from 
Duhring and Othmer plots within 
2.5%, on the average. Exceptions 
are the HCI-H.O and HBr-H.0O sys- 
tems, which exhibit large liquid- 
phase heats of solution. 

In this calculation it doesn’t seem 
to matter much whether the pure- 
component latent heats of vapori- 
zation in Eq. (1) are taken at the 
same pressure as the vapor pres- 
sure of the azetrope or at the same 
temperature as the boiling point 
of the azeotrope. There is an aver- 
age difference of 1.6%, maximum 
of 3.0%, in the calculated azeotrope 
latent heat. 
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To correlate their data, Licht and 
Denzler use both a specific heat of 
vaporization, l, (calories of heat 
absorbed in formation of 1 gram 
of vapor phase from appropriate 
amounts of liquid phases at the 
equilibrium temperature), and a 
fictitious molar latent heat, Ly. Mo- 
lar latent heat is equal to Myl,, 
where M, is the average molecular 
weight of the vapor phase, which 
varies with pressure since a change 
of pressure changes composition. 
The results are also generalized for 
multicomponent mixtures, 

It’s also possible to calculate val- 
ues of Ly from Duhring or Othmer 
plots without a knowledge of the 
composition of the azeotropic mix- 
ture, whereas the component con- 
centrations are required for the use 
of Eq. (2). With the plots, the la- 
tent heats can be determined as 
unique single-valued functions of P 
or T, even though the phase com- 
positions of the azeotrope shift con- 
tinuously with changing pressure. 


For Nonvolatile Solutes 


The case of evaporation of a vol- 
atile solvent from a solution that 
contains a nonvolatile solute is im- 
portant in the design of evapora- 
tors. The heat effect associated with 
the vaporization of water from an 
aqueous solution of an inorganic 
salt is a common example. 

If sensible-heat differences are 
neglected: 


(Ly)s = (Ly)so + 


where (Lr), is the latent heat (at 
constant pressure) of solvent from 
solution of initial mole fraction 2, 
of solute to produce a solution of 
solute mole fraction x., where 2, is 
greater than 2,; (Lr). is the la- 
tent heat of pure solvent at the 
pressure of the solution; AHs, and 
AH;, are integral heats of solution 
per mole of solute for solutions 1 
and 2. 

Generally, the effect of solute ad- 
ditions in altering the pure solvent’s 
latent heat becomes significant at a 
boiling-point elevation of about 5 
deg. F. 

Alternatively, Duhring’s rule may 
be applied in this case. If boiling 
point of the reference substance 
(use water for aqueous solutions) 
is plotted as ordinate vs. that of 
the solution under consideration as 
abscissa, each boiling point at the 


same pressure for each point, the 
following relation applies: 


2 
Ly = (Ly)r (“1 ) (4) 


where Ly and (Ly), are the molar 
latent heats of solution and of ref- 
erence substance, respectively, at 
the same pressure; T and T, are 
boiling points of solution and ref- 
erence substance, respectively, at 
the same pressure (absolute tem- 
perature scale); and dT,/dT is the 
average slope of the Duhring line. 
This equation is satisfactory for 
moderately concentrated solutions 
in the low-pressure range; for high 
concentrations, the curves depart 
markedly from straight lines. 
Othmer in Ind. & Eng. Chem., 
Vol. 32, p. 841 (1940), showed that 
by plotting vapor pressure of given 
substance vs. vapor pressure of a 
reference substance at the same 
temperature on log-log coordinates, 
one obtains a straighter line (more 
constant slope) which improves the 
accuracy of the calculation. 


For Petroleum Mixtures 


For the important special case 
of the petroleum oils, Cragoe pro- 
posed the following relation: 


Ly = (1/s,)(110.9 — 0.094) 


where L, is in Btu./lb.; s, is spe- 
cific gravity of the liquid at 60/60 
F.; and t is temperature in deg. F. 

The experimental range covered 
by Cragoe in his comparison with 
data for several petroleum distil- 
lates—and for 11 pure hydrocar- 
bons—was: 8s, of 0.64 to 0.91 and t 
from 100 to 600 F. The estimated 
accuracy of this equation is 10% 
for vaporization occurring at sen- 
sibly constant temperature and at 
pressures below 4 atm. abs., with- 
out chemical change. 

At pressures above 4 atm. abs., 
this inaccuracy of the prediction 
increases rapidly. The greater the 
average molecular weight, the 
higher the reduced pressure below 
which the error is less than 10%. 

Also, see Maxwell’s “Data Book 
on Hydrocarbons,” D. Van Nostrand 
& Co., Princeton, N. J., pp. 76-77 
for a method of approximating the 
latent heat of vaporization of hy- 
drocarbon mixtures; and the chart 
on the previous page which we have 
reproduced from Hougen and Wat- 
son’s “Chemical Process Principle 
Charts,” John Wiley & Sons, Inc., 
New York (1946). 
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How to Start a Standards Program 


now bearing fruit. 


Monsanto’s standardization program, begun in 1953, is 


How they started—half the battle—is told 


in this article. Some of the results will be told later. 


BRAND and C. W. SISLER, Engineering Dept... Monsanto Chemical Co.. St. Louis, Mo.* 


TANDARDIZATION is not new at 

Monsanto. Since the company 
was established just after the turn 
of the century, standards were 
adopted in one form or another, 
first in the parent plant in St. Louis, 
then in other plants and divisions 
as the company grew into a world- 
wide organization. There are rec- 
ords of paint standards for the 
John F. Queeny Plant, extending 
back to 1917. These provide quaint 
reading in this era of specialty 
coatings. Piping standards for sev- 
eral plants are more recent, dating 
back to 1935. 

Early standards usually 
based upon independent judgment 
factors of engineers and foremen 
employed in the various plants. 
They might be altered or even dis- 
carded with each change in plant 
administration. There is evidence 
that at least several new adminis- 
trations reviewed the totality of 
standards experience which pre- 
ceded them as a guide for contem- 
porary application. However, there 
is little evidence of effort toward 
centralized control. Several at- 
tempts usually verbal and often 
unrecorded, were made to coordi- 
nate plant standards with plant pur- 
chasing policies. 


Period of Adolescence 


There were several reasons why a 
centralized standards program could 
hardly succeed during the early 
years of Monsanto’s history. The 
basic reasons were growth and 
rapid expansion. 

During this period the company 
concentrated on developing new 
products and new processes. In 
short, it was manufacturing chem- 
icals with all its cost consciousness 
focused on raw materials and low 
capital investment. The technology 
of mechanical engineering in chem- 


* Mr. Brand is Coordinator of Standards 
and Mr. Sisler is Staff Engineer of the 
Standards Section. Meet your authors on 
pages 176-177. 


ical plants was embryonic; the eco- 
nomic advantages of standard 
equipment and parts interchange- 
ability were largely unconsidered; 
preventive maintenance was still an 
untested theory. 

Monsanto was not unique in its 
expansion during this period which 
saw the entire chemical industry 


Your Stake in Standards 


Standardization applied spe- 
cifically to the chemical process 
industries is relatively new. 
This is the first of a series of 
articles being planned to con- 
sider several aspects of the sub- 
ject such as (1) How to get 
started in standards; (2) what 
can be standardized; and (3) 
what savings and other benefits 
come from standardization. 

Standards can be classed as 
external—industry-wide stand- 
ards covering such matters as 
screw and pipe threads, pipe, 
valves and fittings, and drafting 
and engineering symbols. These 
have long been familiar in many 
areas. Then there are internal 
standards set up by individual 
chemical process companies to 
simplify and reduce the cost of 
their own operations. In the 
main, these are a postwar de- 
velopment. 

Internal standards generally 
encompass such matters as 
specifications, equipment de- 
signs, and ways of doing things. 
For example, Monsanto recog- 
nizes six types of internal stand- 
ards: (1) Standard engineering 
specifications; (2) design stand- 
ards; (3) engineering stand- 
ards; (4) standard methods 
and procedures; (5) inspection 
standards; and (6) standard en- 
gineering and stores specs.— 
EDITOR. 
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come of age. An intense concentra- 
tion upon growth and expansion 
characterized many of the major 
chemical companies during the first 
decades of the century. It is dan- 
gerous to generalize from inade- 
quate data, but we suspect that 
equipment selection and mainte- 
nance precedents were established 
at this time which set the pattern 
for costly and inefficient procedures 
in the years immediately following. 

By the latter part of the 1930’s 
there was a growing maturity. The 
war economy of this period de- 
manded capacity production and 
brought an awareness that a change 
in thinking was needed within the 
industry. This awareness became 
a conviction when, with new con- 
struction severely limited, produc- 
tion capacities of existing plants 
were taxed to the limit by con- 
stantly increasing sales. In addi- 
tion, continuous processes were 
coming into focus, placing shut- 
down time at a premium. Repair 
time assumed a new importance. 

In order to protect production, 
equipment parts inventories soared 
to new heights. The ingenuity of 
engineers was challenged by each 
equipment breakdown because of 
the need for adapting interchange- 
ability and dependability from parts 
not necessarily manufactured for 
the damaged or worn equipment 
item. In short, both the criteria for 
quality and the maintenance prac- 
tices were brought forcefully into 
the limelight—and found wanting. 


Period of Introspection 


Continued high production at the 
end of the war focused attention 
on a dilemma faced not only by 
Monsanto, but by other chemical 
producers. High inventories were 
essential to protect the multiplicity 
of equipment against the need of 
high production. Yet, both high 
production and low storeroom in- 
ventories were considered essential. 
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STANDARDS PROGRAM ... 


Events leading up to this dilemma 
had been complicated. Company ex- 
pansion had been continued and 
wartime goals had been reached in 
a satisfactory manner. Effective 
work had been done by men who 
moved toward their goals. So, in 
undertaking a detailed study of the 
problem, it was necessary to avoid 
preconceived ideas or the assump- 
tion of a kind of prescience regard- 
ing results of actions others had 
taken. Our study was based on the 
premise that to understand the rea- 
sons why we acted as we did was 
more important than to speculate 
on what might have been. 

The study of what had gone be- 
fore defined a complex problem: 

1. Exercise of independent judg- 
ment by many people over many 
years had resulted in a great va- 
riety of brands, styles, types, shapes 
and sizes of mechanical equipment 
items. To illustrate the situation, 
one plant had installed approxi- 
mately 1,200 pumps of 425 different 
styles, with more than 100 manu- 
facturers represented. Storeroom 
inventory could not carry a com- 
plete coverage of spares and parts 
for all of these various pumps, yet 
the total storeroom inventory had 
reached a peak where reduction was 
mandatory. The situation was com- 
pounded when we found that pres- 
sure vessels, agitation equipment, 
and the entire range of mechanical 
equipment and materials, also 
shared a common lack of coordina- 
tion in selection methods. 

2. Multiple styles of similar 
equipment prevented interchange- 
ability in mounting dimensions and 
methods. This is expensive from 
the standpoint of inventories, as 
well as in maintenance cost and 
production loss. 

3. Interchangeability of equip- 
ment, parts and spares between 
equipment within a plant—let alone 
between plants—was next to impos- 
sible because of the lack of common 
dimensional, design, engineering, 
and specification standards. A plant 
needing a pump replacement could 
seldom obtain the replacement from 
another plant with a large inven- 
tory of pumps of similar capacity 
because of dimensional differences. 

4. In addition, there was an in- 
adequate technology for research 
and evaluation of equipment and 
materials. Damaged materials and 
equipment were being replaced with 
like materials and equipment, with 
scant attention to the possibility of 
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cost reduction through increased 
service life from more suitable ma- 
terials and equipment. 

5. Engineering activity was con- 
ducted independently on central, 
divisional, and plant levels, with 
little intercommunication of ideas. 

6. Purchasing of equipment and 
materials depended upon the spe- 
cific requests of engineers. Sources 
of supply were usually selected ac- 
cording to engineering preference. 
A lack of equipment and materials 
specifications hampered purchasing 
activity. 


Period of Resolution 


These studies reported both de- 
finitive and broad concepts of stand- 
ardization. The report suggested 
that a central standards program 
might serve to solve the existing 
problem, while providing a broad 
base for concepts which would pre- 
vent recurrence of the problem. On 
the recommendation that such a 
program be attempted, management 
granted approval, and the general 
engineering department was au- 
thorized to formulate and imple- 
ment the program. Formal opera- 
tion of the Monsanto standards 
program began on January 1, 1953. 

The stated objective of the pro- 
gram as it was set up was cost re- 
duction. This was to be achieved 
through control of stores inven- 
tories, through savings in design 
time and cost, savings in mainte- 
nance time and cost, and through 
development of specifications for 
use by the purchasing department. 


Period of Fulfillment 


Monsanto’s progress in standard- 
ization is the result of evolution 
from a broad field of uncoordinated 
effort, based upon custom and in- 
dependent judgment; through a 
period of standardization by ad- 
judication; toward standardization 
based upon evaluation and cost com- 
parison reached by participation of 
representative personnel from all 
levels of company activity. The 
basis for selection of standards sub- 
jects has evolved from an initial 
consideration of several factors of 
cost reduction, to a broader con- 
sideration of economic advantage 
to the company. Priorities for the 
study of various aspects have been 
established according to the ex- 
pected return on our investment in 
time and effort. 


The years immediately following 
inception of the program were a 
transition period during which we 
learned much about the methods of 
implementation, the scope of appli- 
cation, and the real objectives of 
our efforts. Our philosophy of 
standardization in 1953 was neces- 
sarily based almost entirely upon 
Monsanto experience and custom. 
We learned that plant precedent 
and authority were highly prized, 
and that there was a tendency to 
resent the issuance of central stand- 
ards which might be suspected of 
contravening local decision. Cen- 
tralized standardization had to be 
slowly and patiently explained. 

Since the theory of equipment 
and material selection on the basis 
of evaluation, comparison, and ex- 
tended service life had not yet 
gained wide acceptance, the Central 
Standards Group became a stand- 
ards-writing agency. Early effort 
of the group was mainly concerned 
with compiling a guide for tech- 
nical practice. We then turned 
toward Standard Engineering and 
Stores Specifications. We _ estab- 
lished a system of study, review 
and final approval of proposed 
standards which enabled plant, di- 
visional and central personnel to 
have equal voice in considering 
merit and application. 

The program continued to evolve, 
with flexibility in meeting objec- 
tions to the method, pace and scope 
of implementation which arose from 
time to time. Initially, there was 
a skeptical acceptance of the pro- 
gram. However, with time, plants 
and divisions began to request that 
the program be accelerated along 
certain specialized lines to assist in 
controlling their rising costs. 

By the end of 1956, evolution and 
acceptance of the program had al- 
tered the position of the Central 
Standards Group from that of a 
standards-writing agency, to a co- 
ordinating medium which set pro- 
cedure, handled costs, and co- 
ordinated standardization activity. 
Study, evaluation and actual writ- 
ing of the standards had now be- 
come the responsibilities of com- 
mittees with representatives from 
each company division in various 
engineering fields such as piping, 
tanks and pressure vessels, protec- 
tive coatings, electrical equipment, 
and so on. Control over the total 
program was exercised by a strong 
Central Standards Committee made 
up of top management personnel. 
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By now, technical specialists fa- 
miliar with scientific theory and 
practice in each of the various fields 
of engineering application were 
providing staff assistance to the 
working committee. Adequate co- 
ordination and good communica- 
tions were insured by having on 
each of the working committees a 
member of the Central Standards 
Group which was also responsible 
for indexing, numbering, publish- 
ing, compiling into manual form, 
and distributing the approved 
standards. During the five years of 
its operation, the program has made 
definite progress; accelerated prog- 
ress, we feel, can be anticipated 
for the immediate future. 


An Industry-Wide Trend 


During the transition period, 
Monsanto’s efforts have been aided 
and abetted by industry-wide stand- 
ardization efforts. Monsanto has, 
in turn, participated in and enthusi- 
astically supported industry-wide 
attempts at standardization. 

Examples of industrial coopera- 
tion in standardization include the 
formation of a Chemical Industry 
Advisory Board within the Amer- 
ican Standards Association in 1950, 
and of a Mechanical Technical Com- 
mittee within the Manufacturing 
Chemists’ Association, in 1956. 

Recognition of problems peculiar 
to the chemical industry is _ illus- 
trated by services of the American 
Society for Testing Materials in 
providing materials standards. The 
same is true of efforts of the Na- 
tional Association of Corrosion En- 
gineers toward the mitigation of 
corrosion. Protective coatings so- 
cieties have been formed in ten 
major chemical industrial areas for 
disseminating cost-reduction infor- 
mation in the coatings field. Activ- 
ity by various committees of the 
American Society of Mechanical 
Engineers toward standard utili- 
ties equipment and procedures has 
been both considerable and helpful. 

Beneficial results to be expected 
from industrial cooperation in the 
field of equipment standardization 
are best illustrated by the recent 
ASA project to provide standards 
for pumps used in the chemical in- 
dustry. This project is under the 
supervision of the Chemical Indus- 
try Advisory Board of ASA and is 
expected eventually to save the 
chemical industry alone some 
$6,800,000 annually. 


. STANDARDS PROGRAM 


What Monsanto’s Standards Accomplish 


With the development of standards within its own organi- 
zation and with its active participation in industry-wide 
standardization activities, Monsanto’s standards-pro- 
gram objectives have broadened. The past five years 
has shown that standards provide many advantages: 


Standards can free engineers for more creative work on 
special problems—important in these days of technical 
manpower shortages. They make this possible by: 
‘Providing predesigned equipment for run-of-mill use. 
- Providing prepared specifications for average needs. 

- Providing preselected equipment for given needs. 

‘Providing charts, tables, dimensioning and symbolic 
data for certain design items. 

Reducing duplication of effort by central, divisional 
and plant engineering organizations through coordina- 
tion of standardization activities. 


Standards can aid in purchasing by proving a basis for flex- 
ibility in purchasing department activities. They detail 
for the manufacturer the acceptable limits of each item 
standardized. They permit purchases to be made on the 
basis of standard specifications rather than independent 
judgment. Standards may eventually provide a basis 
for competitive bidding on annual contracts of standard 
items on estimated quantities. 


Standards reduce capital investment in new projects. Sav- 
ings in engineering and design time, speedier construc- 
tion, reduction in cost through purchasing flexibility, 
along with decreased inspection effort, are all antici- 
pated results. Standardization makes possible less costly 
start-up and adjustment periods for new installations. 


Standards save investment in storeroom inventory. Stand- 
ard mounting dimensions for equipment which allow 
interchangeability, reduction in the variety of equip- 
ment items, longer service life, are all expected results 
of standardization. Ease of exchange of spares and 
parts between plants is another potential benefit. 


Standards cut down the needed investment in maintenance 
and repair dollars. Standard designs, improved standard 
equipment with longer service life as replacement items, 
interchangeable parts, evaluated standard coatings, lin- 
ings, insulation and piping, coupled with fewer items to 
learn and become familiar with, should speed training, 
lengthen intervals between repairs, and reduce costs. 


Standards make safe material and equipment a prime con- 
sideration in standards evaluation. 


Standards shorten lines of communication from top manage- 
ment, down the line to the hourly workers. They be- 
come media which express the common goal of all com- 
pany employees—to produce more and better products, 
safely and at minimum cost. 
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Thermal Data for Chlorine and HCl 


Cc. J. DOBRATZ 
Dow Chem. Co., Pittsburg, Calif. 


T 
(Meet your author on page 174.) 


- Specific volume, cu. ft. /Ib. 


N DESIGNING for operations in- 
I volving chlorine and HCl—engi- 
neers and operating men _ have 
found a lack of basic thermal data 
in a useful form. 

Pressure-enthalpy diagrams have 
been prepared for both hydrogen 
chloride and chlorine that place the 
data in a readily usable form. 


+ 
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Specific ‘Volume 


Hydrogen Chloride 


Caleulations for the diagram 
were made by use of generalized 
enthalpy and entropy, correction 
charts.’ 

Basic engineering data required 
for the calculations were: One 
value for the heat of vaporization; 
heat capacity of the gas as a func- 
tion of temperature; critical tem- 
perature and pressure; and the 
vapor pressure as a function of 
temperature. 

Specific volumes for saturated 
hydrogen chloride have also been 
calculated and are included. 


Chlorine 


Thermodynamic properties of 
| i 

| 


chlorine have been presented in the 
literature previously ** but as men- 
tioned earlier, they are not in a 
useful form. Preparation of the 
conventional pressure - enthalpy 
chart for chlorine was similar to 
mrs the steps required for HCl. 
Values for temperature changes 
4 eae and the theoretical work involved 
in an adiabatic compression of 
chlorine gas were computed from 
the pressure-enthalpy chart. These 
are compared with values computed 
from the data of Ziegler? and of 
Hulme and Tilman* in the accom- 
Adiabatic Compression of Chlorine—Compare Data panying table. 
P,, Ps, Ty 
Psia. Psia. Deg. F. re ./ REFERENCES 


14.7 115 —30 . 1. Hougen and Watson, “Chemical Pro- 
ar 14.7 115 —30 cess a John Wiley and Sons, 
> New York, 1947. 
Ziegler... ‘+ 14.7 115 —30 : 2. L. Ziegler, Chem. Ing. Technik, 22, 
Perfect gas. . 14.7 115 —30 229 
Present work 14.7 50 +80 ; ulme, R. . and A. . Tilman, 
Chem. Eng., Jan. 1949, p. 99; Nov. 1949, 
Hulme... . 147 50 +80 p. 118, 
4. Kapoor, . M., and J. J. Martin, 
Ziegler... .. 14.7 50 +80 “Thermodynamic Properties of Chlorine,” 


Perfect gas 14.7 50 +80 ; Univ. of Michigan Press, 1957. 
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CHLORINE and HCl... 
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POWELL 


worlds largest family of valves 


Fig. 2342—Stainless Steel Swing Check 
Valve for 150 W.P. at 500F. Bolted cap, 
flanged ends. Can be furnished with screwed 
ends. Also made for 300 and 600 W.P. 


Fig. 2475—Stainless Steel 0.S. 
& Y. Globe Valve for 150 W.P. at 
500F. Screwed end valves of this 
design are also available. 


Fig. 1861—Stainless Steel Globe Valve 
for 200 W.P. at 500F. Union bonnet, 

d ge screwed ends. Valves with flanged ends 
Fig. 2193—Ni-resist 0.S. & Y. Gate and angle valves can be supplied. 
Valve for 200 W.0.G. One of a line of 
Ni-resist valves for services where high 
nickel-iron alloy valves are required. 


Fig. 3059G—Steel Lubricated 
Plug Valve for 300 pounds. Bolted 
gland type. Worm gear operated 
in sizes 6” to 12”. 


Fig. 2453G—Large Stainless Steel 
Gate Valve for 150 W.P. at 500F. 
Outside screw rising stem and yoke. 
End flanges conform to MSS SP-42. 


FOR EVERY FLOW CONTROL PROBLEM Powell offers more kinds or types of valves, 
available in the largest variety of metals and alloys, to handle every flow control requirement. 
Your local valve distributor will be glad to tell you all about them. Or write to us for the full facts. 


THE WM. POWELL COMPANY * Dependable Valves Since 1846 * Cincinnati 22, Ohio 
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PRACTICE ... 


ve November Contest Winner by 
Jess W. Thomas 


PLANT NOTEBOOK EDITED BY T. R. OLIVE 


Sampler for Particles in Wet Gas Streams 


Use a “diffusion tube” to dry the stream if moisture 
would otherwise condense in sampling line and filter. 


Research Engineer, Whirlpool Corp., St. Joseph, Mich. 


Filter-paper sampling of hot 
gaseous process streams to de- 
termine their content of solid 
particles can run into difficulties 
if the water vapor concentration 
is high enough to condense out 
in the sampling line and on the 
sampling filter. 

Of course, “hot sampling” will 
prevent condensation—that is, 
placing the filter paper holder 
directly in the hot process line, 
or heating the sampling line and 
filter holder. However, this has 
serious disadvantages. The col- 
lected particles may burn up on 
the hot filter. Furthermore, many 
filter papers, such as the espe- 
cially efficient Millipore type 
(Millipore Filter Co., Watertown 
72, Mass.), cannot be used at 
high temperatures. 

Drying the gas by contact with 
an adsorbent such as silica gel 
would seem to be an obvious so- 
lution. However, you cannot pass 
the sampled gas through silica 
gel granules since particles would 
be lost by impaction. We were 
able to sample conveniently at 
room temperature without con- 
densation or particle loss by us- 
ing a device we call a “diffusion 
tube,’”’ shown in the sketch at the 
right. 

Briefly, the diffusion tube con- 
sists of a jacket containing ad- 
sorbent which surrounds a per- 
vious section of the sampling 
tube wall. It makes use of the 
enormous difference in diffusion 
rate between the particles and 
the water vapor molecules. A 
particle of 0.1 micron diameter 
—often the smallest size of inter- 
est—has a diffusion constant of 
about 10° sq. cm./sec. Water va- 
por, on the other hand, has a 
constant of about 0.2 sq. em./sec. 
Therefore, as the gas-particle 
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mixture travels down the tube, 
the water molecules readily dif- 
fuse through the pervious wall— 
a 14-mesh wire screen—and are 
adsorbed and removed. The par- 
ticles, having a negligible diffu- 
sion rate, travel unhindered to 
the sampler. 

Various writers (Townsend, 
Trans. Roy. Soc., 1900; Gormley 
and Kennedy, Proc. Roy. Irish 
Acad., 1949; Thomas, J. Colloid 
Sci., 10, 246, 1955) have consid- 
ered the question of the length 
of diffusion tube required. This 
is theoretically dependent only 
on the flow rate used. The re- 
sulting equation was developed 
for ideal conditions of stream- 
line flow through a smooth, cy- 
lindrical passage formed of per- 
fect adsorbent, with only a small 
proportion of adsorbable mate- 
rial present. In our application, 
the wire screen surface is rough 
and the amount of adsorbable 
material may be considerable. 
Therefore, we found it desirable 
to add 50% to the tube length as 
calculated by the equation: 

F = Q82e~* + 4 
where a = 3.667 DZ, Q 


Hot, wet gas 


Sampling ‘inlet 


Diffusion tube ~_ _ 


14-mesh screen_ _ 


Adsorbent 
{usually 8-12 mesh 
silica gel) ~ ~ 


Solid container _ 


Downward 
flow 


To filter, meter, vacuum 


Here F is the fraction of water 
vapor getting through the tube; 
D is the diffusion constant of 
the water vapor, in sq. cm./sec. 
at average tube temperature; Z 
is length of tube, in cm.; and Q 
is the flow rate through the tube, 
in. cc./sec. 

For example, if we know that 
the water vapor in the wet gas 


Did You Miss Last Issue’s Announcement? 


Starting with the April 7 is- 
sue, a new department to be 
called the Design Notebook will 
alternate with the Plant Note- 
book. This department solicits 
short articles primarily of in- 
terest to engineers in engineer- 
ing research and development, 
and in process, plant and equip- 
ment design. 


All articles submitted for 
either the Design Notebook or 


the Plant Notebook will be con- 
sidered at the end of each four- 
week period for a single $50 
prize. In any such period a 
winner will be selected from 
either the Design or the Plant 
area and will be published in 
the appropriate department. 


Articles received during Feb- 
ruary 1958 and later will be 
judged for both departments. 
For contest rules see p. 152. 
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Potent No, 258303? 
Patent No. 2695681 


THESE NEW FIELD- The original self-cleaning dust filter, the 
PROVEN FEATURES Dynaclone has proven itself the most efficient 
e Easier filter bag changing. dust filter ever made. The Roll-Clean Dyna- 
i clone combines design simplicity and rugged 
e Greater cloth area. 
E ti t construction to insure even greater operating 
efficiency ... even longer trouble-free service. 
e Free-rolling cleaner — no sliding. 
e Complete dust seal — automatic seal 
e Easy access to all dust filter parts for ‘ee ee Be | 


inspection and servicing. 


| 
PLUS THESE TIME-TESTED |~. 
DYNACLONE ADVANTAGES \ E& 
e Constant suction at dust sources — com- 
plete dust collection. 
@ Self-cleaning for continuous operation. 
e No auxiliary motors or blowers required 
for filter-bag cleaning. NEW “ROLLER CLEANER" provides greatly simplified 


e Greater filtering capacity and smaller space Sher 
? M rubber rolls automatically adjust to form a positive 


of filter than any other make. atmospheric air. 


e@ Lower power requirements. 


NEW CATALOG 
36-page Bulletin 104 
gives full details about 
“Roli-Clean" Dynaclone 


and other Sly Filters 

. .. contains valuable THE Ww. WwW. SLY MANUFACTURING co. 

engineering informa- 

tion, Write for copy. 4771 TRAIN AVENUE ® CLEVELAND 1, OHIO 
OFFICES IN PRINCIPAL CITIES 
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Now...a New High in Dust Filter Efficiency... | 
Bynacione 
\ since 1876 
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PLANT NOTEBOOK .. . 


line corresponds to 300% of sat- 
uration at the sampling filter 
temperature, then we set F at 
0.33, substitute known values of 
D and Q into the equation, and 
calculate Z. We take the actual 
length as 1.5 Z. The value of F 
is independent of the diameter 
of the screen retainer for any 
value of Q, so diameter may be 
set for isokinetic sampling. 

In sampling for particles in 


gases from a combustion opera- 
tion we used a diffusion tube 4 
ft. long, with 0.5 in. inside di- 
ameter of the wire screen. The 
annular adsorbent space con- 
tained about 1 lb. of silica gel. 
With a flow rate of 0.012 cfm. 
of gas which was considerably 
above saturation at the filter 
temperature, we were unable to 
detect any water in the effluent, 
even after many hours of use. 


20 30 
‘\ Values of n / 
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ae 4.0 45 5.0 


/ 
\ Values/of a 
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005 204,003 002 
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Reliability of a Simple Approximation 


D. S. Davis 


Head, Dept. of Pulp & Paper Technology, University of Alabama, 


Tuscaloosa, Ala. 


The expression (1+ a)" often 
comes up in enzineering prac- 
tice. It can be approximated by 
(1+na) when a is small. We 
would doubtless use the approxi- 
mation still more frequently if 
we had a ready means of deter- 
mining its degree of reliability 
for any particular set of data. 

The accompanying line coordi- 
nate chart is such a means. It 
enables one to determine quickly 
and accurately what the percent- 
age error (always negative) will 
be for generous ranges of a and n. 

The percentage error 5 inher- 
ent in this approximation is 


1 + na — (1 + a)" 
(1 + a)" 


100 


Recent work shows that when a 
is between 0.01 and 0.05 and n 
varies from 2 to 5, then 6=c 
(n — 0.7)"; and when a is be- 
tween —0.01 and —0.04 and n 
varies from 2 to 5, =f (n— 
0.7)’. Here c, d, f and g depend 
on a. The equations are the basis 
for the chart. 

As an example, how good an 
approximation for (1+a)” is 
1+ na when a= 0.028 and n= 
3.70? The broken index line, 
which connects » = 3.70 and a 
—0.028, intersects the 6-scale at 
the desired value of —0.35%. 
When n= 2.20 and a= —0.032 
the dotted line shows the approx- 
imation is good to —0.15%. 


Eliminating Air Bubbles 
In Measuring Density 


S. N. Srivastava 
Physics Dept., University of 
Allahabad, Allahabad, India. 


Density is a commonly used 
criterion for judging the purity 
or concentration of substances 
in industry. The hydrometer is 
often used with liquids. Density 
of solids is found by loss of 
weight during submergence, the 
so-called flotation method. Flo- 
tation is often used to separate 
mechanical mixtures of solids of 
different densities. Such density 
measurements can be accurate 
to 0.02%.” 

The main source of error in 
various methods for determining 
the volume of a solid by sub- 
mergence in water comes from 
adhering air bubbles. This trou- 
ble can be averted even with 
powders by using carbon tetra- 
chloride, pure benzene or min- 
eral oils instead of water.® Or, 
in using water, it is possible to 
remove the air bubbles by shak- 
ing and placing in a vacuum 
desiccator.‘ And, in a special pyc- 
nometer designed by Andreae,’ 
the air spaces in crystals are 
avoided by depositing the crys- 
tals from solution in the appa- 
ratus itself. 

I have used the following sim- 
ple scheme very successfully to 
remove air. First the water to 
be used for submergence is freed 
from air by boiling. Then the 
solid is submerged in the water 
and the flask filled to the top 
and corked. 

Many air bubbles will be in- 
troduced with the solid but since 
the water is unsaturated with 
respect to air, the adhering air 
will be quickly dissolved. 

Now it is possible to go ahead 
and determine the density by 
either the flotation method, the 
specific gravity bottle, the Nich- 
olson hydrometer or by other 
common and usual methods. 


REFERENCES 


1. Partington, J. R., “An Advanced 
Treatise on Physical Chemistry,” Vol. 
itt, “se Properties of Solids”, Long- 
mans, Green & Co., 2 146. 

2. Wulff and He gl, Z. phys. Chem., 
153, 187 (1931). 

3’ Le Chatelier ane Bgitch, Comp. 
Rend., 163, 459 (1916 
Ann. Phys., 17, 983 

5. Andreae, J. prakt. Chem., 30, 312 

(1884) ; Z. phys. Chem., 82, 103 (1913). 
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fiber-glass reinforced epoxy pipe... offers 


resistance to corrosion, inside and out... 


diameters from 2 inches to 40 inches 


CONSIDER THE APPLICATIONS OF VERSATILE 
BONDSTRAND IN YOUR OPERATIONS! 
IN THE CHEMICAL INDUSTRY 


KEY DATA: A Bondstrand pipe weighs 4 as much as a steel pipe of equal 


onsider the advantages of Bondstrand for: 
strength and capacity...Inside diameters from 2 to 12 inches, to 40 inches on special C 9 : 64 


order... Nominal working pressures 250 psi (Bondstrand 250) and 500 psi (Bondstrand * Most dilute acids and alkalis 


500)... Field joints easily and permanently made using Bondstrand fittings and coup- * Corrosive salt solutions 


lings...Tensile strength, hoop 80,000 psi; longitudinal, 40,000 psi... Resists scale ¢ Stacks and ducts for chemical fumes 


formation, cold flow, deformation, or crushing...Impermeable to leakage of liquids Vegetable and animal oils 


or gases, even at near-bursting pressures (5,000 psi)... Conforms to ditch contours Foods and beverages 


...Coast-to-coast field engineering service. Petroleum products 
Electrical conduit 


FOR BONDSTRAND TECHNICAL DATA SHEET — and recommendations 


for your piping problems, write today, giving pressure, temperature, environment, Bondstrand is ideal for the piping of fluids which 


corrode metal pipes, or which are contaminated or 


and material to be handled. 
flavored by metal. 


Dept. AB 
4809 Firestone Boulevard 


South Gate, California 


CORPORATION 
See BONDSTRAND at Booths 68 and 70, NACE Show, Civic Auditorium, San Francisco, March 17-21. 
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Vent 


Colibrated 
glass tube ~~ ——-» 


Feed from 
constant- head 
tonk 


Control valve 


Orifice plate--»+> 


To process { 


Simple Flowmeter Handles 
Small Liquid Flows 


R. G. Bierbower 

Plant Engineer, Delaware Works, 
General Chemical Division, 
Allied Chemical & Dye Corp., 
Marcus Hook, Pa. 


Sketched above is a_ simple 
homemade flowmeter which we 
have found useful in controlling 
small flows of liquids to a proc- 
ess. The meter is particularly 
useful where corrosive liquids 
must be handled, or where a high 
degree of accuracy in controlling 
the flow is required. It is sim- 
ple, inexpensive, and can easily 
be put together in your own shop. 

The idea is merely to provide 
a transparent standpipe, open at 
the top to the atmosphere, above 
a calibrated orifice. The head in 
the standpipe will then determine 
and measure the flow through 
the orifice. A typical meter built 
to handle sulfuric acid was 
made up as follows. 

1, A standard 13-in. Pyrex 
glass tee. 

2. A 12-in. length of 13-in. 
Pyrex glass pipe, etched for 10 
in. with a seale graduated in 
millimeters. 

3. A stainless steel orifice plate 
with a &-in. sharp-edge orifice. 
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4. Teflon gaskets of the en- 
velope type. 

5. A 4-in. stainless steel bar- 
stock needle valve with stainless 
steel nipple and flange for con- 
necting to glass. 

These parts were assembled as 
in the sketch. If needed for 
highly corrosive or C.P. grade 
liquids, the orifice plate can be 
made of glass and a porcelain 
valve used. 

Feed to the meter should be 
from a constant-head tank to 
avoid feed rate variations. The 
top of the calibrated standpipe 
must, of course, be vented to the 
air, or to a vent system if nox- 
ious or corrosive fumes are in- 
volved. 

For accurate measurements 
the meter should be calibrated 
with the liquid to be metered and 
a curve plotted of flow rate vs. 
scale reading. The approximate 
calibration can be calculated from 
the relationship: 


Q = 
where Q is flow rate, gpm.; d is 
orifice diameter, inches; h is the 
head above the orifice, ft. of the 
liquid; and K is the discharge 
coefficient, 0.61 approx. 

This expression applies when 
the ratio of orifice to pipe diam- 
eter is less than 0.3 and when 
the discharge is at atmospheric 
pressure. For other diameter ra- 
tios and discharge pressures, con- 
sult texts on orifices. 

The meter described has a min- 
imum head of 5; in. or 0.437 ft. 
and a minimum capacity of about 
1.1 gpm. Its maximum head is 


154 in. or 1.27 ft., and maximum 
capacity, about 1.9 gpm. With 
proper calibration accuracies of 
0.5% or better can be obtained. 

One word of caution: Liquids 
containing dissolved gases may 
release bubbles in the control 
valve or the orifice which will 
cause vapor binding and lead to 
erratic flow. 


Convenient Flow Formula 
For Water in Pipes 


D. M. Lindamood 
Hercules Powder Co., Radford 
Arsenal, Radford, Va. 


The extensive series of flow 
formulas published in CE’ during 
the past year prompts me to add 
still another one which I have 
found to be exceptionally conven- 
ient for flow of water in clean 
steel pipes at 60 F. 

This formula is 


where AP is the pressure drop 
per 100 lin. ft. of pipe, psi., Q 
is the flow rate, gpm., and D is 
the inside diameter of the pipe, 
inches. 

This empirical equation gives 
results that compare favorably 
with the Williams and Hazen 
formula and with the rational 
Fanning equation. The form of 
the equation is similar to that 
of the Saph and Shoder formula, 
although it is simpler (no frac- 
tional exponents) and is slightly 
more accurate. 


NEXT ISSUE: Watch for January Winner Announcement 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Design Notebook. 

Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Design Notebooks, 
Chemical Engineering, 330 W. 42nd 
St., New York 36, N. Y. 
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WATER INLET 


ENTRAINED 


—> 
VAPORS 


ENTRAINED VAPORS FROM 
COOKING VATS VARNISH KETTLES 
FAT MELTERS * OLEUM TANKS 
ROASTERS + ACID TANKS 
REFINERY PROCESS 


CONTROL OBJECTIONABLE FUMES, GASES, VAPORS 
with an economical SK Fume Scrubber 


A food plant in California uses an SK Fume Scrubber to con- 

dense steam and scrub oil vapors from cooking vats. A large 

chemical manufacturing plant on the eastern seaboard uses a 
battery of SK Fume Scrubbers to condense steam and purge 
an SK Fig. 40) entrained gas containing H»SO;, SOs, HS, TiOe, and ore dust. 

A mid-western manufacturer uses SK Fume Scrubbers to vent 
oleum tanks. A soap maker in Pennsylvania uses a scrubber 
to remove ammonia fumes from a plant building and cool the 
building at the same time. 

From coast to coast, chemical and food processing plants, 
refineries, paint and varnish manufacturers, fertilizer, and 
other manufacturing plants are using SK Fume Scrubbers to 
control objectionable—sometimes dangerous—fumes, gases, 


VAPOR INLET 


vapors, and dusts. 

These manufacturers have found that SK Fume Scrubbers 
are reasonably low in initial cost, require little maintenance, 
and are an effective means for conforming to local ordinances 
which prohibit the pollution of air. 

Made in a wide range of sizes from cast iron, steel plate, 
Haveg, stoneware, or other materials or with linings of rubber 
or Polyvinyl Chloride, or other synthetic materials, SK Fume 
Scrubbers can help you solve a fume or dust problem. Why not 
get the whole story. Send for Bulletin 4R which contains com- 
plete information on SK Fume Scrubbers. 


JET APPARATUS: Ask for Condensed Bulletin 
ROTAMETERS & FLOW INDICATORS: Ask for Condensed Bullet 2 GH ng 
VALVES: Ask for Condensed Bulletin V-1 COMPANY 


HEAT TRANSFER APPARATUS: Ask for Condensed Bulletin HT-1 MANUFACTURING ENGINEERS SINCE 1876 
GEAR PUMPS: Ask for Bulletin 17-A 2217 State Road, Cornwelis Heights, Bucks County, Pa. 


CuemicaL ENGiINEERING—February 10, 1958 


| 
q 4 TO STACK 
4 
{ | 
DISCHARGE 
153 


PRACTICE... 


Kinematic viscosity, centistokes 


CORROSION FORUM soreo ar. 


From —80 to +400 F. 


Chlorofluorocarbon Oils... 


__ Light ol 
distillate 


| Medium oilN 
distillate 


@Cloud point 


@Pour point 


___Heavy oi! 


distillate @Cloud@&pour point 


|. 


Lubricate Under Corrosive Conditions 


Chemically inert as their high molecular weight 


40 60 80 100 


Temperature, F. 


cousins, chlorotrifluoroethylene oils are fast coming into 
use where lubricants must contact corrosive materials. 


Fluorinated oils, greases and 
waxes—chemically inert, ther- 
mally stable—long hidden un- 
der the blanket of atomic secu- 
rity, are making important 
inroads in the chemical process 
industries. 

They are proving ideal as lu- 
bricants in contact with cor- 
rosive, hazardous chemicals. 

The high molecular weight 
resin polymer of chlorotrifluoro- 
ethylene is well known as Kel-F 
or Fluorothene. The lower mo- 
lecular weight polymers have 
physical properties ranging 
low-viscosity through 
high-viscosity oils (see curves 
above) to greases and waxes. 
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Three companies are active in 
the production of low molecular 
weight fluoropolymers: Minne- 
sota Mining and Manufactur- 
ing, Jersey City, N. J.; Hooker 
Electrochemical, Niagara Falls, 
N. Y.; and Halocarbon Prod- 
ucts, Hackensack, N. J. 

Polymers are built up from 
monomers by controlled poly- 
merization, then vacuum distilled 
to separate out various oil and 
wax fractions. Viscosity, through 
molecular size and weight distri- 
bution, is controlled by this dis- 
tillation step to give a wide 
variety of lubricants. 
> Resistant to Corrosives—Oils, 
greases and waxes have proved 


120 140 160 180 200 220 240 260 280 300 400 


resistant to compressed oxygen, 
mixed inorganic acids, caustic 
solutions, halofluoride gases, 
oleum, red fuming nitric and 
90% hydrogen peroxide. One of 
the big applications for the lu- 
bricants is in compressors han- 
dling these hazardous chemi- 
cals. 

There are three materials 
which attack fluoropolymer lu- 
bricants: molten sodium reacts 
with the polymer; liquid fluo- 
rine and liquid chlorine trifluo- 
ride react explosively with any 
organic molecule. You can use 
the lubricants with gaseous flu- 
orine and chlorine trifluoride. 
> Better than Silicones — Sili- 
cone oils, usually considered for 
difficult lubrication problems, 
are not nearly as resistant to 
oxidizing agents as fluoropoly 
mers. The carbon-hydrogen pe 
silicone-oxygen bonds are at- 
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Concentrated Sulphuric Acid flows across perfo- 
rated trays made of HASTELLOY alloy B in these 
drying towers. Alloy B resists the corrosive effect 
of the acid and helps maintain the efficiency of the 
tower. The trays have been in use since 1949. 


RESISTS 
HYDROGEN CHLORIDE 
at 1000 deg. F 


[= alloy B is being used with unusual suc- 
cess in equipment exposed to hot hydrogen chloride gas 
containing water. In one installation, where the highly 
reactive gas is at 1000 deg. F., alloy B has outlasted 
previously used materials by 30 to 40 times! Here, tower 
covers, piping, and valves made of alloy B are located 
on top of chlorine burners in a tetraethyl lead plant. 
They were in service for 6 years before requiring main- 
tenance. 

Hydrogen chloride gas is only one of thousands of 
corrosives that are successfully handled by HASTELLOY 
alloys. These nickel-base materials have unusual resist- 
ance to the hot mineral acids, strongly oxidizing salts, 
and powerful gaseous oxidants. For complete informa- 
tion, send for the newly published booklet describing 
these alloys. Write to Haynes Stellite Company, Distri- 
bution Section, 30-20 Thomson Avenue, Long Island 
City, N. Y. 


HAYNES STELLITE COMPANY 
Division of Union Carbide Corporation 
Kokomo, Indiana 


“Haynes,” “Hastelloy” and “Union Carbide” are registered trade-marks of Union Carbide Corporation, 
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tacked by strong acids and alka- 
lis. Silicones are also subject to 
slow air oxidation at elevated 
temperatures, although addi- 
tives can prevent this. 
However, silicones have one 
big advantage over fluorolu- 
bricants: an excellent viscosity 
index (remains liquid at low 
temperatures). High-tempera- 
ture fluoropolymers are waxes 
at room temperatures, and their 
use is restricted to applications 
where you can preheat equip- 
ment. 
P What About Solubility?— 
While the fluoropolymers are all 
insoluble in water, glycols and 
hydrophylic materials, they are 
definitely soluble in aromatic, 
aliphatic and chlorinated hydro- 
carbons, esters, ketones and 
similar compounds. 


Generally, there’s a decrease 
in solubility as the fluoropoly- 
mer molecular weight increases 
(waxes are much less soluble 
than the oils). A deterrent to a 
number of applications, these 
solubilities must be taken into 
account before considering the 
oils and greases as sealing ma- 
terials or lubricants. 

The oils are also solubie in 
chlorotrifluoroethylene plastics, 
acting as plasticizers. There is 
some solubility in butadiene/ 
styrene rubbers, natural rubber, 
silicone rubbers, isobutylene/ 
isoprene rubbers and polyethy- 
lene. The oils have no effect on 
polyvinyl alcohol based elas- 
tomers, butadiene/acrylonitrile, 
Hycar, Neoprene GN or Teflon. 

As far as corrosion effects, 
fluoropolymer oils can be con- 


Ever since the introduction of 
fluid cracking units in the pe- 
troleum industry, slide valves 
controlling the flow ef catalyst 
have been one of the weakest 
operational points in the process. 
Catalyst flows through the valve 
eroding away metal until the 
valve fails. 

Atlantic Refining engineers 


Hard Carbide Inserts Lick Valve Erosion 


appear to have finally come up 
with a solution. They have de- 
veloped a method of fastening 
tungsten carbide inserts (G. E. 
Carboloy) to form a lining by 
using dove-tail locks. Brazing 
is not used. Cost of facing and 
lining an 8-in. valve runs to 
$2,019, but so far the lined valves 
are holding up very well. 
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sidered noncorrosive to 
metals up to about 350 F. The 
one exception is copper which 
will discolor at temperatures 
over 120 F. 

Wide Temperature Range— 
Usually manufacturers recom- 
mend that the oils, greases and 
waxes be used below 500 F. with 
the maximum short-term tem- 
perature at 550 F. 

At 620 F. decomposition to 
toxic gases occurs rapidly. At 
580 F. this decomposition takes 
place more slowly but it’s still 
very noticeable. 
Two Greases Available—Lu- 
bricating greases are of two 
types. One consists of a fluoro- 
polymer oil thickened by intro- 
ducing very finely dispersed 
silica. This prevents use of the 
grease in contact with alkalis. 

The second type (made by 
Halocarbon) contains no inor- 
ganic. Grease consistency is 
achieved and controlled by de- 
gree of polymerization and by 
blending oils and waxes. It can 
be used over the entire pH 
range. 

Fluoropolymer waxes are now 
under development for special 
applications such as stuffing in 
packings, sealant components, 
and in blends with greases as 
anti-adhesion and anti-galling 
agents. 

Braided Teflon and asbestos 
packings have been impreg- 
nated with fluoropolymer oils 
and greases for corrosive serv- 
ice, reducing shaft wear and 
giving good seals at the shaft 
interface. 
> Cost No Deterrent—Costwise 
these materials are in the $10 to 
$20/lb. range. This is high cost 
on a per unit basis, but actual 
performance cost over a period 
of years should be low. 

In a recent application one 
drum of fluorolubricant was 
specified for a compressor han- 
dling a highly hazardous gas. 
Initial lubricant cost was about 
$2,000, but annual make-up will 
run to about $20. 
>New Applications Coming— 
Looking to growing markets, 
the producers also stress the 
high electrical resistivity and 
dielectric strength of the lubri- 
cants and look to applications 
outside the lubrication field: 

1. Fire and explosion-proof 
hydraulic fluids. 
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is the word for DURCO INSTALLATIONS 


at 


Jones & Laughlin 
STEEL STEEL CORPORATION: PITTSBURGH 


One of the first Durco Type F valves 
ever built. This valve has been in 
continuous service since December 
31, 1949, handling 5% sulfuric acid 
saturated with ammonium sulfate. 


Durco Type J202 Durimet 20 Y valve 
in service on inlet of 20,000 gals. 66° 
Baume H2SO, storage tank. This 
valve replaced a 316 stainless steel 
gate valve. 


DURCO DEPENDABILITY is the reason for these and many 
other DURCOPUMP and DURCO VALVE installations at the Jones 
& Laughlin Steel Corporation’s By-Product Plant in Pittsburgh. 


DURCO handles the tough corrosives and the tough services 
throughout the chemical process industries. The fact that DURCO 
equipment can be depended upon for maximum service life with 
minimum maintenance is the basic reason more people every day 
are turning to DURCO chemical process equipment. For complete 
details, call or write: The Duriron Company, Inc., Dayton, Ohio, or 
contact your nearest Durco Sales Office. 


Durcopumps on tank car loading of 
residual tar at 200° F. These pumps 
handle approximately 150,000 gals. 
a day. Durcopumps exclusively are 
also used by J & L for tar distillation 
units with temperatures up to 600° F. 


Durco Type J202 Durimet 20 Y 
valves handling 60° Be. sulfuric acid 
mixed with coke oven light oils, and 
neutralized by sodium hydroxide. 
These Durco valves replaced 316 
stainless steel gate valves that 
leaked after six months’ service. The 
Type J valves have now been in 


service for more than 144 years with 3 ; 
Series R Durcopump with more 


Durco Type F valves on lines from 


no sign of corrosion or line leakage. 
The atmosphere in this area is also 
severely corrosive. 


constant feed storage tank to centrif- 
ugal dryers. The tank contains 5% 
sulfuric acid saturated with 15-20% 
ammonium sulfate crystals in 
suspension. 


than five years’ service, and Durco 
Type F valve with more than three 
years’ service handling Ammonium 
Sulfate solution at 105° C. “Absolute 
minimum of maintenance.” 


The mark of dependability in tough chemical service . . . everywhere 


CORROSION RESISTING 
OVS & EQUIPMENT 


RCO THE DURIRON COMPANY, Inc., DAYTON, OHIO 


Branch Offices: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, Houston, 
Knoxville, Los Angeles, New York, Pensacola, Fla., Philadelphia and Pittsburgh. 
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2. Damping fluids for gyro- 
scopes. 

3. Heat transfer medium. 

4, Electrical applications, in- 
cluding liquid dielectrics. 

5. Plasticizers for fluoroplas- 
tics. 

6. Diffusion pump media, us- 
ing the low molecular weight 
oils which have high vapor pres- 
sures at high temperatures. 


Titanium Comes 
From New Plant 


Biilets, rounds and sheets now 
come from the first facility de- 
voted exclusively to rolling and 
forging of titanium—Titanium 
Metals Corp.’s plant at Toronto, 
Ohio. 

Jointly owned by National 
Lead and Allegheny Ludlum, the 
new plant has integrated facil- 
ities for milling sponge into fin- 
ished forms. 

TMC installed equipment spe- 
cially designed or modified solely 
for titanium production. They 
hope to reduce metal loss—a big 
cost problem—and to improve 
quality of titanium with the new 
equipment. 


Beryllium, Next 
Wonder Metal? 


Light, strong, heat-resistant 
beryllium is rapidly becoming 
a full member of the growing 
family of wonder metals. 

As a moderator for slowing 
down neutrons, and as a reflec- 
tor for containing neutrons, 
beryllium has a big market in 
atomics. But as a sign of what’s 
coming, the Air Materiel Com- 
mand at Wright-Patterson Air 
Force Base has awarded a con- 
tract to Brush Beryllium for de- 
velopment of methods for mak- 
ing large sheets of beryllium. 
This should spur nonatomic ap- 
plications. 

Beryllium is three times 
stronger than steel on a 
strength-to-weight ratio, weighs 
two-thirds as much as alumi- 
num, and maintains its strength 
at 1,000-1,200 F. Some beryl- 
lium base alloys can stand up to 
temperatures of 1,500 F. 

Fabricated forms of beryl- 
lium are available (sheet, rod, 
plate, tube) but in relatively 
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small sizes. The development 
contract calls for rolling sheet 
beryllium, from pressed powder 
slabs, up to 30-in. wide. 

Brush Beryllium makes the 
smaller size forms by powder 
metallurgy techniques. Raw 
metal is produced as pebbles or 
beads by reduction of beryllium 
fluoride with magnesium. These 
are vacuum melted and cast in- 
to ingots which are ground to 
powder. A variety of shapes 
are produced by low pressure 
(100-200 psi.), hot pressing 
under vacuum. 

The basic fabrication process 
has been augmented by other 
powder metallurgy techniques 
—cold pressing, hot pressing at 
high pressure, hot molding with 
extrusion, forging and rolling. 


Metal Bellows 


Made From Inconel 


Inconel metal bellows are 
now available from the Fulton 
Sylphon Div. of Robertshaw- 
Fulton Controls Co. Designed 
for corrosive conditions of 
high temperatures and pres- 
sures, the bellows come in out- 
side diameters from 43 to 12-in. 
and in single to four plies. 

Tests on the bellows (Inconel 
and Inconel-X) indicate a 2-in. 
outside diameter, four-ply bel- 
low is capable of withstanding 
1,000 psi. at room temperature. 

Inconel-X bellows—an age 
hardening metal—have_ very 
stable hysteresis factors. They 
are finding wide application in 
‘instruments where precise re- 
sponse must be repeated many 
times over an extended period. 


Plywood Ducts 
Resist Corrosives 


One of the toughest problems, 
from a corrosion standpoint, in 
chemical plants involves select- 
ing materials of construction 
for exhaust systems. All sorts 
of chemical mixtures have to be 
handled and you’ll find a wide 
variety of metals and nonmetals 
in use. One interesting new ap- 
plication has recently come to 
our attention: plywood exhaust 
ducts. 

Installation is in a plant pro- 
ducing cellophane. The system 


removes warm ventilating air 
containing low concentrations 
of sulphuric acid, hydrogen sul- 
fide, carbon bisulfide, water 
vapors, as well as_ sulphate 
salts. Inside duct temperatures 
vary from 30 to 60 C. 

Material for the ducts is 
high-density fir plywood, with 
an epoxy-resin-impregnated fi- 
ber permanently bonded to the 
surface under pressure and 
temperature. Plywood is 3-in. 
thick with overlay on_ both 
sides. Sections are fabricated 
with lap-joint reinforcing. All 
interior and exterior joints and 
all raw wood surfaces are 
coated with epoxy glue. 

Each duct consists of a 150- 
ft. long manifold, tapering to a 
4-ft. square opening at each 
end. It ties into several pieces 
of equipment inside the plant, 
with vertical plywood ducts 
passing through the building 
roof. 


New Tin-Lined 
Copper Tubing 


A new process for lining cop- 
per tubing with a protective 
layer of tin has just been an- 
nounced by the Myron L. Co., 
Monterey Park, Calif. 

An impervious tin lining is 
placed inside copper tubing. 
Heat treatment produces a 
strong bond between Cu and Sn. 

The manufacturer claims tub- 
ing can be cut, bent, flattened, 
soldered or heated to 300 F. 
without destroying the bond. 
When flaring the tubing, tin 
acts as a lubricant and as a 
sealing material for the finished 
connection. 


Big Meeting in 
San Francisco 


The 14th annual conference 
and exhibit of the National As- 
sociation of Corrosion Engi- 
neers is scheduled for Mar. 
17-21, 1958, at the Civic Audito- 
rium in San Francisco. 

Among the sessions will be: 
protective coatings; another on 
corrosion fundamentals; one on 
cathodic protection; plastics; 
elevated temperature corrosion; 
and corrosion problems in the 
chemical industry. 
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HIGHEST ABRASION RESISTAN( 
HIGHEST CHEMICAL RESISTANCE 
ever built into a tire hose wit 


This is the most rugged hose ever built for the 


refining and petro-chemical fields. 

Yet it is the lightest and most flexible of all 
covered fire hose! Ask the fire crews who 
handle it. 

A fast-running, husky fire crew can pull it 
over jagged concrete, around sharp pillars— 
without any damage to it. Kinking or being run 
over does no harm. Even rats and termites can’t 
chew it (believe it or not, over 600 feet of ordi- 
nary fire hose were eaten up last year in just one 
Texas plant). U.S. Matchless® has a special 
cord ply carcass made of “Ustex” fabric, resist- 
ant to rot and mildew. The white (or black) oil- 
proof neoprene cover resists oils, acids, fumes 
and strong, hot sunlight. 


Mechanical Goods Division 


‘Other: hoSe ma Unit 
Company for the 
fields include: 

e Flexlite, the ie Single Jacket 

(weighs 48 lbs. per 100 ft.) (withstands 500 

Ibs. test pressure) 

e “Reliance®” Double Jacket Dacron rein- 

forced (weighs 50 Ibs. per 100 ft.) (with- 

stands 400 Ibs. test pressure) 

e “Reliance” Double Jacket Dacron rein- 

forced (weighs 54 Ibs. per 100 ft.) (with- 

stands 600 Ibs. test pressure) 


Obtainable at any of our 28 District Sales 
Offices, at selected distributors, or write us at 
Rockefeller Center, New York 20, N. Y. 


*DuPont’s trademark for its polyester fiber. 


RUBBER 


CuemicaL 10, 1958 


United States Rubber 


159 


fg 
Px 
Flexible! Easyao rata \ 
= 
® 


what 


will the STTM od 
do for the \ 


chemical industry? (IS 
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so new (and so fast) we dua tell you what it will do! 


SMITH Perhaps you’ve heard about it — 


TURBI NE-TYPE the new 
Smith Turbine-Type Mixer 
IX E that’s changing performance standards 


in dozens of industries. 


“LIVE MIX" — an entirely new principle 
Mixing is done in a doughnut-shaped 
drum. There is no “dead center’ area. 
Blades set up a braiding action 

which breaks down centrifugal forces. 
As a result the Smith Turbine-Type 
Mixer mixes at a peripheral rate 

of six hundred feet per minute! 

It is truly motion well directed. 


Regardless of the application, 

no conventional mixer can even approach 
the new Smith Turbine-Type 

in performance: blending is as thorough 
as it is fast. 


Outline your problems... 

we'll give you the answers (based on 
the almost unbelievable test records 

of this new mixer in various fields). 
No obligation. 


Since 1900, the pioneer designer and foremost manufacturer of the world’s finest mixers. 


THE T. L. SMITH COMPANY e« Milwaukee, Wisconsin e Lufkin, Texas 
Affiliated with Essick Manufacturing Company @ Los Angeles, Calif, 


A8-4044-1P 
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Chemical Engineering 


Three big points of dispute about your job 


You send us lots of letters. In them you often take sides 
one way or another about salaries, moving expenses and 


> Here's three-barreled report. 


the “engineer shortage.” 


Technical Bookshelf 
FEB. 10, 1958 A quick and comprehensive view of industrial chemicals . . . 
a volume on polyethylene——a many-leveled appeal . . . 
_ Department Index a small library on a segment of volumetric analysis .. . 
You & Your Job 


Technical Booksheif ... . 
ee Meet Your Authors 
Briefly Noted 


Meet Your Authors... .. Union Carbide’s Wally Gambill . . . Chemstrand’s Jim 
Letters: Pro & Con Bigham ... Dow’s Dobratz . . . Market consultant Goldberg 
Names in the News. ... ... Sisler, Brand of Monsanto . . . Horvath, Schubert of 
Firms in the News B. F. Goodrich 


Letters: Pro & Con. 


On filing sysiems for engineering data, it's pro 29 to 1... 
What the great big “26” will mean to you in 58... Dacron 
vs. Dacralon ... re: unidentified equipment . . 


Names in the News 
W. E. Hanford is VP-research at Olin Mathieson . . . Bake- 
lite appoints Edgar Haine general superintendent of Ottawa, 
li, plant... W. J. Kroll speaks on value of researchers. 


Firms in the News. 
Bakelite will turn out liquid epoxy resins by °59 at new 
Ohio unit . . . Interatom, a new company, will develop 
peaceful uses for atomic energy in West Germany. 
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Get the last ounce of efficiency, at no extra cost 
...it adds up to big savings 


When your filter runs hour after hour... month after month... 
a few points extra efficiency soon pays back the cost of the finest machine you can buy. 

There’s only one sure way to get this last ounce of efficiency: 

custom design. In all types of rotary vacuum filters, FEinc’s custom design has 
consistently delivered whatever is required. Whether you want 

higher recovery of valuable solubles with less dilution ...lower impurities in 

finished cake... 2-6% less moisture... or just higher output 

in limited floor space... FEinc can deliver. We'll be happy to conduct complete 
tests and submit recommendations. No obligation. Write today. 


FEinc penicillin filter enclosed for “FEine Roller-Discharge handles 
clayey materials 


FILTRATION ENGINEERS 
AMERICAN MACHINE & METALS, INC. 
EAST MOLINE, ILLINOIS 
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PEOPLE... 


EDITED BY R. F. FREMED YOU YOUR | JOB 


Roundup on a Trilogy of Controversy 


Court Says “No!” 


Internal Revenue Service now 
plans to appeal a New Mexico 
federal district court ruling that 
has freed engineers, scientists 
and other employees from tax- 
ation on payments made to them 
for their moving expenses. The 
court decision applies to pay- 
ments made by hiring firms to 
new employees. 

Before this decision, IRS had 
ruled that payments to new em- 
ployees were taxable income. 
U. S. District Judge Carl A. 
Hatch’s court in Albuquerque 
handed down the precedent-set- 
ting decision and gave IRS an 


to Moving Tax 


October deadline for filing ap- 
peals. Appeal arguments are 
scheduled to be heard in the 
Tenth Circuit Court of Appeals 
in Denver, probably towards the 
end of this month. 

Two test cases were selected 
from among 300 new technical 
hires at the Sandia Corp., a prime 
contractor for the Atomic En- 
ergy Comm. in Albuquerque. One 
case was filed in behalf of a new 
graduate from the Univ. of Ken- 
tucky; and the second was in 
behalf of an experienced en- 
gineer hired by Sandia. 

In both cases, Judge Hatch 


granted full recovery of all in- 
come taxes and interest penalties 
paid to IRS for the reimbursed 
moving and travel expenses—and 
for the entire family. 

Attorneys told CE’s corres- 
pondent in Albuquerque that the 
decisions affect only the moving 
expenses paid to “new hires.” It 
is already well established—both 
by IRS and by court decisions— 
that where an employee working 
in one city for a company is later 
transferred to another city by 
the same employer, his travel and 
moving expenses are tax-deduc- 
tible. 


What Salary Should You Expect to Receive? 


Sir: 

What salary would you ex- 
pect? This question is received 
with greater apprehension on the 
part of the engineering applicant 
than any other he is confronted 
with in the course of his employ- 
ment interviews. 

To set his figure too low im- 
plies a lack of confidence in his 
own ability. At best it may raise 
doubts in the minds of the inter- 
viewers as to his worth to their 
companies. On the other hand, 
setting the figure too high may 
close the door. 

Technical work requires good 
judgment, and your salary is 
certainly worth careful consid- 
eration on your part. 

This problem—while affecting 
all applicants—is especially dif- 
ficult for the applicant with prior 
technical experience. Picture the 
quandary of the veteran of the 
armed services who has worked 


for one or more years in radar 
and electronics, valuable engi- 
neering experience; of the man 
who worked as a_ laboratory 
technician or control chemist for 
several years before completing 
his education; or of the night- 
school graduate who may have 
been doing actual engineering 
work for several years. 

Is this background experience 
worth a premium in the open 
market? If so, how much? 

Most engineering graduates 
know or can find the average 
starting pay scale for their pro- 
fession. Chemical Engineering 
and most other major engineer- 
ing publications usually list these 
figures several times each year. 
The technical graduate can then 
assess his scholastic record and 
his degree of participation in 
other school activities and arrive 
at a realistic figure in compari- 
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son with his fellow applicants. 

The recruiter from industry 
will know that most students 
have several interviews and will 
try to make his offer as attrac- 
tive as possible to sign up the 
applicants who might benefit his 
company. The element of com- 
petition among employers for the 
better students has resulted in 
pay scales that please the recent 
graduate. 

But what about the night- 
school graduate with industrial, 
sales or supervisory experience? 
The military electronics special- 
ist and the experienced grad- 
uate? How should any one of 
these men answer that all-im- 
portant question ? 

Admittedly, this experience is 
valuable, but how can this person 
reach a realistic figure—a figure 
that is also fair to himself? 

Perhaps the first step is to see 
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the problem from the employer’s 
viewpoint? Can he use your 
background directly or indi- 
rectly? In what category and in 
what quantity does your experi- 
ence fall? The technical sales 
applicant who has had prior sales 
experience will find a direct con- 
nection. Product and technique 
may be different, but methods of 
Cealing with people are essen- 
tially the same. 

The research-minded young 
man who has worked in a chem- 
ieal Jaboratory has a valuable 
background in technique and 
work habits and generally knows 
what is expected of him better 
than his classmates on their first 


Sir: 

In nearly every technical mag- 
azine today, we read articles 
based on the current shortage of 
engineers and scientists in chem- 
ical industry throughout the na- 
tion. The question raised is al- 
ways, “Why is there such a 
shortage?” 

Is it due to an insufficient 
number of students interested in 
the field of engineering? Is it 
because the college courses are 
too hard and thereby cause stu- 
dents to change their courses in 
midstream to another field that 
does not tax them too much? Or 
is it because many of the stu- 
dents (I should say potential en- 
gineering students) do not have 
an opportunity to attend college 
because of money? 

At this point, someone would 
say, “Well, there is federal aid 
to students who want to attend 
colleges.” Federal grants are not 
the answer to the problem. I be- 
lieve that one answer to the prob- 
lem of attracting potential scien- 
tific and engineering students 
into colleges is for the states to 
set up personnel bureaus in high 
schools. These bureaus would 
screen students in their senior 
year and determine whether they 
are capable of becoming scien- 
tists and engineers. If they are, 
states would provide private per- 
sonnel guidance te encourage 
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jobs. The night-school student 
with experience in production 
might find young engineering 
graduates starting on the same 
type of work that he has been 
doing for several years. 

How much is this experience 
worth in starting salary scales? 
Be critical and honest when an- 
swering the all-important ques- 
tion. The procedure, outlined 
below, for finding your value to 
industry has worked well for this 
writer and for a number of my 
engineering colleagues: 

e Estimate the probable sal- 
ary you would receive if you had 
no prior experience or training 
other than your major degree. 


3. About the Supply of Engineers. More or Less 


them to enter the fields that the 
counselors believe they are suited 
for. 

Once having encouraged the 
initial trend of thought, and if 
the students are in need of fi- 
nancial assistance, they can be 
directed to one of the state uni- 
versities that are accredited in 
engineering but are not too 
costly to attend. Next step 
would be for the schools to fur- 
nish scholarships similar to those 
given athletes. 

Each state would have a lim- 
ited amount of scholarships of 
this type, but think of the possi- 
bilities of increasing the number 
and quality of engineering stu- 
dents. It may be that a period 
of 20 vears would be required for 
the state to regain the moneys 
put out for an engineering or 
science graduate. However, the 
added income of a person who 
otherwise would be an_ office 
worker, tradesman or technician, 
and the states taxes on this in- 
creased income, would more than 
offset the initial investment. 

Here’s another suggestion: 

All too often we read of and 
hear about the high starting sal- 
aries being paid college gradu- 
ates intended to encourage John 
Public, Jr. to become a scientist 
or an engineer. One way for in- 
dustry to spread the good word 
around is to increase proportion- 


Total the years of appli- 
cable background you can offer 
for the position you are seeking. 

e Add about $25 to $35 per 
month for each year of this ap- 
plicable experience. 

You should now have a real- 
istic estimate of your approxi- 
mate worth to industry. The 
trick is to determine what is 
applicable experience. Remem- 
ber that three years experience 
on a particular job might mean 
three years of experience. On 
the other hand, it might mean 
one year’s experience gained 
three times. 


HAROLD BARTZ 
Plainfield, N. J. 


ately the salaries of men already 
on the payroll. Too often the 
salaries of men with five years 
or more experience remain static, 
so that many of these men begin 
to talk about the profession as 
not being lucrative enough. With 
this talk they discourage poten- 
tial entrants to the profession. 

The best advertisement is still 


“ passed on by people interested 


in and proud of the profession 
they are part of. I heartily en- 
courage any and all young peo- 
ple with whom I come in contact 
to enter into the engineering pro- 
fession, especially chemical. I 
feel that chemical engineering 
has more potential than any of 
the other branches of engineer- 
ing and it can be as interest- 
ing as the individual wants. 
My own salary is not too high; 
but I feel that it compensates me 
for the experience that I have 
and for the work that I do. Don’t 
misunderstand me. It’s not as 
high as I would like it to be and 
that’s why I study and try to 
keep up with changing tech- 
nology. I believe that all young 
people who are interested in en- 
gineering should be ambitious 
with a deep initiative to do as 
capable a job as they can. 
FRANK KIEFER, JR. 
Process Engineer 
Walter Kidde Engineers, S. W. 
Houston 


February 10, 1958—Cuemicat ENGINEERING 


| 
< 

} 


STAINLESS 
STEEL 


TUBING 


VITAL SPECIFICATION WHERE 
TEMPERATURES AND THRUPUT ARE BOOSTED 


Stainless steel tubing is a wise choice in any heat ex- 
changer or evaporator...on high temperature and 
high velocity operations stainless is a must. It offers 
strength, heat and corrosion resistance superior to any 
other material. Inert, stainless neither adds nor de- 
tracts anything from the solutions it transports. In 
operation, replacement is less frequent and losses from 
down-time for repairs are practically eliminated. When 
ordering new processing equipment, always specify 
stainless for low cost operation... for quality re-tubing 
requirements, be sure to specify Damascus. 


Damascus offers a complete line of standard 
AISI analyses plus special alloy grades. 
Write now for complete information or call 
your LOCAL STEEL SERVICE CENTER. 


AMASCUS TUBE COMPANY 


WAREHOUSE ASS'N. 


STAINLESS STEEL TUBING AND PIPE 


GREENVILLE, PENNSYLVANIA 
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‘PEOPLE... 


TECHNICAL 


Mercurous ic 
Reactor 


BOOKSHELF 


Acetaidehyde 


Reaction 
CH=CH + H,0 CH,CHO 
95% yield 
25% conversion per pass 
Material and Energy Requirements 
Basis—1 ton acetaldehyde 
Acetylene 1,240 Ib 
Catalysts (sulfuric acid and mercurous sulfate) Small 
Electricity 120 kw-hr 
Steam 7,500 Ib 


SAMPLE illustration gives part of the broad picture of acetaldehyde. 


The Broad Picture—Fast 


INDUSTRIAL CHEMICALS, 2nd 
ed. By W. L. Faith, Donald B. 
Keyes and Ronald L. Clark. 
John Wiley & Sons, New York. 
844 pages. $16. 


Here the Faith-Keyes-Clark 
trio takes a sweeping, bird’s-eye 
view of 140 industrial chemicals 
and 241 processes for making 
them. For 844 pages, that’s an 
average of six pages per chem- 
ical. 

Let’s take a look at the first 
chapter — acetaldehyde — since 
it’s typical of all 140 chapters. 
What does this 7-page section 
contain? 
> Three Processes—First is a 
terse, factual resume of the three 
commercial methods of making 
acetaldehyde: from _ acetylene, 
from alcohol by vapor-phase oxi- 
dation or dehydrogenation, from 
butane by vapor-phase oxida- 
tion. 

Each of these three methods 
has skeletal facts on the flow- 
sheet, reaction and material- 
energy requirements. Typical of 
all processes in the book is the 
visual format shown above. 
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After this is a typical half- 
page description of process high- 
spots — temperatures, pressures, 
catalyst, yield, operating condi- 
tions. 
> Production and Use—Output 
figures for 1935-1955 are shown 
in a simple graph, use pattern 
for 1954 in a typical table: 
Acetic acid and anhy- 

2-Ethyl hexanol and 

other aldol products. 7 


Pentaerythritol ...... 3.5 
Miscellaneous ........ 1.5 
100.0 


Price trends for acetaldehyde 
(as for each chemical) are shown 
for 1936-1956 as a simple graph. 
> Misc., Etc.— Condensed in- 
formation is given—typically in 
two or three short paragraphs— 
on properties, grades, containers 
and regulations. 
Economic Aspects—Here the 
authors point out, in broad 
sweeps and within a page of text, 
significant economic aspects. 
Typical: trends among competi- 
tive processes and raw materials, 
economic plant size and cost, 


G-B SNAP* ON 
DISTRIBUTORS 
(See ad on facing page) 


ALBUQUERQUE, Mt. States Insulation Co. 
AMARILLO, Ball Distributing & Engr. Co. 
ATLANTA, Ga., Reynolds Aluminum Supply Co. 
BALTIMORE, Md., Leroy Insulation Co. 
BILLINGS, Mont., Big Horn Supply, Inc. 
BIRMINGHAM, Ala., Shook & Fietcher Supply 
Reynolds Aluminum Supply Co. 
BROOKLINE, Mass., Homans-Kohler, Inc. 
BUFFALO, Industrial Insulation Sales, Inc. 
CHARLESTON, W. Va., Baldwin Asbestos Products Co. 
CHARLESTON HEIGHTS, S. C., Stafford Insulation Co. 
CHARLOTTE, N. C., Guy M. Beaty & Co. 
CHATTANOOGA, Guy M. Beaty & Co. 
CHICAGO, E. C. Carlson Co. 
CINCINNATI, R. E. Kramig & Co. 
CLEVELAND, The Miles Materials Co. 
COLUMBUS, Santeler Brothers 
DALLAS, Insulation Supply Co., Inc. 
DAVENPORT, Republic Electric Co. 
DENVER, Gene Wright Lumber Co. 
DES MOINES, lowa Asbestos Co. 
DETROIT, Coon DeVisser Co. 
EL PASO, Insulation & Specialties Co. 
FARGO, N. D., Smith, Inc. 
FT. SMITH, Ark., Gunn Distributing Co. 
FT. WAYNE, Ind., M. H. Hilt, Inc. 
FT. WORTH, The Bracken Co. 
GREENSBORO, N. C., Starr Davis Co., Inc. 
GULFPORT, Miss., Paine Supply Co. 
HOUSTON, Precision Insulation Co. 
INDIANAPOLIS, Central Supply Co. 
JACKSON, Miss., Paine Refrigeration & Supply Co. 
JOPLIN, Mo., Joplin Cement Co. 
KANSAS CITY, Kelley Asbestos Co. 
LITTLE ROCK, Gunn Distributing Co. 
LOS ANGELES, Western Fibrous Glass Products 
Thorpe Insulation Co. 
LOUISVILLE, General Insulation & Roofing Co. 
MEMPHIS, John A. Denie’s Sons Co. 
MIAMI, Reynolds Aluminum Supply Co. 
MILWAUKEE. F. R. Dengel Co. 
MINNEAPOLIS, Asbestos Products, Inc. 
MOBILE, Ala., Shook & Fletcher, Inc. 
NASHVILLE, Reynolds Aluminum Supply Co. 
NEWARK, N. J., Eastern Steam Specialty Co. 
NEW KAVEN, Conn., Insulation Supply Co. 
NEW ORLEANS, Eagle Asbestos & Packing 
NEW YORK, Eastern Steam Specialty Co. 
OKLAHOMA CITY, Ball Distributing & Engineering Co, 
OMAHA. Cardinal Supply & Mfg. Co. 
PHILADELPHIA, John F. Scanian, Inc. 
PITTSBURGH, Dravo Corp. 
PHOENIX, Ariz., Kircher Asbestos & Rubber Co. 
RALEIGH, N. C., Reynolds Aluminum Supply Co. 
RICHMOND, Va., Reynolds Aluminum Supply Co. 
ROCKFORD, Ill., Mott Brothers Co. 
SALT LAKE CITY, Bullough Asbestos Supply Co. 
SAN ANTONIO, The Bracken Co. 
SAN DIEGO. Western Fibrous Glass Products 
SAN FRANCISCO, Western Fibrous Glass Products 
SAVANNAH, Ga., Reynolds Aluminum Supply Co. 
SEATTLE, Western Fibrous Glass Products 
SOMERVILLE, Mass., Thermal Insulation Co. 
SOUTH BELOIT, tll., Mott Brothers Co. 
ST. LOUIS, The Brauer Supply Co. 
The Stovey Company, Inc. 
ST. PAUL, Asbestos Products, Inc. 
SYRACUSE, N. Y., Industrial Supply Co. 
TAMPA, Fla., Eagle Roofing & Art Metal Works, Inc.. 
TALLAHASSEE, Fla., Bakers, Inc. 
TULSA, Okla., Ball Distributing & Engr Co. 
TUPELO, Miss., Paine Supply Co. 
WASHINGTON. Walter E. Campbell Co., Inc. 
WICHITA, Jamar-Olmen Construction 
VANCOUVER, B. C., Fleck Brothers Limited 
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TEVA* revealed that 


SNAP*ON pipe insulation 
would save $10,140! 


@ an initial saving of $10,140 on 15,000 ft. of 
pipe insulating material! 


@ an annual operating saving of $1836! 


. these were some of the reasons why one-piece 
Snap*On glass fiber pipe insulation was recently 
selected for the process lines of a huge new in- 
dustrial plant. Method used to compare various 
insulations was TEVA (Thermo-Economic Value 
Analysis).* TEVA findings showed that 112” 
Snap*On was thermally more efficient than 2” of 
the compared insulation, and thus $10,140 could 
be saved on material alone. Application savings, 
based on actual time studies, were estimated at 
15%-20%. Operating savings of 3.6 billion Btu/ 
year were calculated to result in an additional 
annual saving of $1836. 


*TEVA (THERMO-ECONOMIC VALUE ANALYSIS) IS AN EXCLUSIVE 
G-B SERVICE, YOURS FOR THE ASKING. FOR TEVA SERVICE, CALL 
YOUR LOCAL G-B DISTRIBUTOR (LISTED IN ADJOINING COLUMN) 


Thermal ana acoustical glass fiber insulations @ Pipe couplings and fittings 


Molded glass fiber pipe insulation 


252 W. 10th St., Kansas City, Mo. 
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shifts in use patterns, effect of 
co-products, capacity range of 
commercial plants, plant cost 
per annual unit of capacity. 
Finally, manufacturers and 
their plant sites are listed (prob- 
ably as of mid-1956). 
> Do You Want It?—By now 
you should have a pretty good 
idea of your answer. You can 
see you'll not get an exhaustive 
reference nor details on any sin- 
gle aspect—processes, properties, 
uses or economics—of any of the 


Ss E B E R N G 140 chemicals. 


What you will get is a sur- 


prisingly comprehensive, dollar- 

j conscious, overall picture of each 
of these chemicals. The terse 

style, factual approach and 

skeletal format pack a lot of use- 

ful, usable information into 844 


pages. 

If you often need to get the 
broad picture—and to get it 
fast—this is your handy refer- 


may be the | ence.—JRC 


answer to your 
A Many-levelled Appeal 


POLYTHENE— THE TECHNOL- 
OGY AND USES OF ETHYLENE 
POLYMERS. Edited by A. Ren- 
frew and Phillip Morgan. 
lliffe & Sons, Ltd., London; 
Interscience Publishers, New 
in ‘ York, 567 pages. $18.50. 
SEILON, an unplasticized polyvinyl! chloride, is chem- . ; 
Reviewed by Ralph M. Knight. 
ically resistant to most acids, salts, alkalies, and oils. It . 

‘ Polythene is not a brand name 
has high molecular weight, excellent chemical, electrical but the generic term used in the 


and thermal properties. Seilon is available in Type I United Kingdom for what in the 
U.S. and elsewhere is called 
(normal impact) and Type II (high impact) grades. 
Fabricators working with Seiberling Seilon have solved 


complex corrosion problems in many industries as 1957, all relevant information on 


Seilon is easily fabricated. It is produced in industrial the various chemical and tech- 
nological aspects of this promi- 


grey sheets and plates which can be sawed, machined, nent plastic material. The book 

hot formed, hot gas welded, or solvent bonded. consists of 32 chapters written 

by experts in their special fields. 

SEILON could be the answer to your corrosion prob- __ The 32 chapters are presented 

: ee in three parts, I. Manufacture 

lem. Why not write or phone us and let us advise you? and Properties, II. Processing 

Techniques, III. Applications and 
Prospects. 

Part I deals mainly with the 

‘ G E I B E R LI NG basic chemistry of polymerized 

Plast ics ethylene, the compounding of 

polyethylene, its electrical, me- 

Division RUBBER COMPANY chanical, and chemical proper- 

ties, and the modifications of 

these properties through irradi- 

ation and chemical techniques. 

Part II presents the various 


corrosion problem 


NEWCOMERSTOWN, OHIO Phone 8-8304 
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processing techniques. The most 
important of these—extrusion of 
film, cable covering, pipe, paper 
coating, etc.; injection molding; 
and bottle blowing—are thor- 
oughly treated. 

Also presented quite elabor- 
ately are techniques which in the 
U.S. consume relatively small 
volumes of polyethylene, such as 
centrifugal casting, spray coat- 
ing, or dip coating, while others 
which are gaining prominence in 
the U.S. are omitted, e.g. vac- 
uum forming and calendering. 

Part III deals with the more 
significant fields of applications: 
dielectric insulation, films, pip- 
ing, the chemical plant, house- 
hold goods, textile yarns and 
fabrics. It is supplemented by 
two chapters on the outlook in 
the U.K. and the U.S. 

Thirty-two chapters contrib- 
uted by an equivalent number of 
authors or teams of authors are 
bound to overlap. Obviously, the 
editors have eliminated numer- 
ous duplications and_ replaced 
them by footnote references to 
other chapters (though, unfor- 
tunately, not to specific pages). 

Where other such duplications 
have not been excluded, the 
reader will benefit from getting 
the same topic presented from 
various angles. Properties, thor- 
oughly reviewed in Part I, are 
elaberately discussed again 
wherever they are essential in 
specific fields of applications such 
as film or electrical insulation. 
However, environmental stress 
cracking is dealt with in three 
different chapters, and here one 
cannot help having a feeling of 
repetitiousness. 

The book as a whole is a well- 
planned and authoritative com- 
pilation and critical analysis of 
all pertinent facts. It will appeal 
to many levels—the man in the 
shop, the chemical engineer, the 
technologist, even the market 
researcher. Many recent devel- 
opments in the comparatively 
new field of high-density poly- 
ethylene are included. It is evi- 
dently not intended for special- 
ized scientific workers who will 
find more theoretical knowledge 
compiled in its American count- 
erpart, “Polyethylene”, by R. A. 
V. Raff and J. B. Allison. It is 
interesting to learn that British 
plastics people find some of the 
standard tests employed in U.S. 


AVONDALE 


INDUSTRIAL CONTRACTS DIVISION 


Monel Pump Impeller 


The combined facilities of Avondale 
Marine Ways, Inc. are now completely 
at your service through the formation 
of a new Industrial Contracts Division. 
Now, more than ever before, the special 
requirements of your industry are our 
business—and we can offer you quality 
control throughout on new construction or 
replacement parts. Pressure vessels, pump 
impellers in stainless steel or monel, various 
metal products for chemical installations are all 
Avondale specialties. We can promise you expert 
metallurgical control, uniformity of casting, and 
top workmanship throughout. 


AVONDALE MARINE WAYS, INC. 


industrial contracts division 
416 Erato St. * New Orleans, U.S.A. * JAckson 2-3836 
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GARDNER 
DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 


Pure, oil-free air for processing or instrumentation—that’s what you can 
depend on from the Gardner-Denver CRX compressor. That’s because 
carbon parts in the cylinder—piston, piston rings, packing rings—are made 
of self-lubricating carbon. No oil or water lubrication is required. Correct 
cylinder and valve design keeps efficiency high, power cost low. Send for 
Bulletin CRC-10 today and learn the details. 

Stationary air compressors . . . tank-mounted compressor outfits . . . 
oil-free air compressors . . . whatever your compressed air needs, see your 
Gardner-Denver compresscer specialist first. Gardner-Denver Company, 
Quincy, Illinois. 


Pure, oil-free air 


CRX Carbon Piston Compressor 
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laboratories and shops not ac- 
ceptable. 

In the light of a major topic 
of discussion these days, it is 
also interesting to note that the 
American author of “Future 
Outlook in the U.S.A.” thinks 
in this context predominantly of 
the industrial utilization of ex- 
isting processes, of markets, 
sales and _ production figures, 
while the author of “Future Out- 
look in the U.K.” (who, by the 
way, is A. Renfrew, one of the 
editors and an I.C.I. director) 
visualizes the future of poly- 
ethylene rather in terms of re- 
search. He refers to many fields 
in which there “is still a great 
deal to be learned”: reaction 
kinetics; effects of long and short 
chain branching; ever closer con- 
trol of the molecular structure 
and, therewith, the polymer 
properties; techniques of copoly- 
merization ; new types of catalyst 
such as gamma rays; improve- 
ments in compounding  tech- 
niques; increase in extruder 
screw speeds to several thousand 
rpm. (with which some manufac- 
turers are now experimenting) 
with correspondingly increased 
output; a considerable increase 
in the extruder compression 
ratio; mixtures of polyethylene 
with asphalt for road surfacing 
or with natural and synthetic 
rubbers to reinforce the base 
material and make it useable for 
such applications as tires. 


A Small Library 


VOLUMETRIC ANALYSIS, Vol. 3. 
(Titration Methods, Oxida- 
tion-Reduction Reactions.) By 
I. M. Kolthoff and R. Bel- 
cher, with V. A. Stenger and 
G. Matsuyama. Interscience 
Publishers, New York. 714 
pages. $15. 


Reviewed by R. Browning. 


This book is not of general 
interest. However, while it is 
not sufficiently critical for use as 
a laboratory manual, analytical 
chemists will find reference 
copies invaluable. The book is 
really a small library on the sub- 
ject. 

The format is similar to that 
of the other volumes. Following 
a very short section extending 
information in Volume 1, a num- 
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ber of reagents are discussed in 
turn; for each, a review of basic 
considerations is followed by sec- 
tions describing applications to 
the determination of inorganic 
substances. 

Iodine is the reagent most 
thoroughly discussed. Perman- 
ganate and bromate receive more 
attention than iodate, periodate, 
dichromate, hypohalite, and ceric 
salts, which share honors with a 
section on Karl Fischer reagent. 
A number of other reagents 
(mostly metals) are granted a 
few pages each. Ascorbic acid is 
the only organic substance to 
get more than mention. 


BRIEFLY NOTED 


CooL FLAMES—A Key TO IGNITION 
AND COMBUSTION OF HyYDROCAR- 
BONS. 13 pp. By Homer W. Car- 
hart, Kingsley G. Williams and J. 
Enoch Johnson. Naval Research 
Laboratory report. Available on 
loan, to members, from National 
Petroleum Association, Munsey 
tldg., Washington 4, D.C. De- 
scribes experimental results of 
studies on cool flames. 


COMPILATION OF CHEMICAL COMPO- 
SITIONS AND RUPTURE STRENGTHS 
oF SUPER-STRENGTH ALLOYS. 6 
pp. American Society for Testing 
Materials, 1916 Race St., Phila- 
delphia 3, Pa. 75¢. Lists name, 
nominal chemical composition 
and characteristic rupture 
strengths (100 and 1,000 hr.) 
and patentee for about 150 do- 
mestie and 75 foreign alloys. 


HANDBOOK OF POWERED INDUSTRIAL 
TRUCKS, 96 pp. Industrial Truck 
Association, Ninth and F Streets, 
Washington 4, D. C. $5. Gives 
uses and engineering data of in- 
dustrial trucks. 


MORE NEW BOOKS 


TRACER APPLICATIONS FOR THE 
STUDY OF ORGANIC REACTIONS. 
By John G. Burr, Jr. Intersci- 
ence, $7.50. 


PROGRESS IN SEMICONDUCTORS, Vol. 
2. Edited by Alan F. Gibson, P. 
Aigrain and R. E. Burgess. 
Wiley. $10.50. 


REFRIGERATION, AIR CONDITIONING 
AND CoiLD STORAGE. By Raymond 
C. Gunther. Chilton. $17.50. 


Sotip STATE PuHysics. By A. J. 


Dekker. Prentice-Hall. $12. 
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A swift, safe lift 


with non-sparking air hoist 


For lifting power that’s safe from fire and explosion hazards, use Gardner- 
Denver air hoists. Non-sparking axial-piston air motor makes these hoists 
ideal for jobs in chemical, gaseous or dusty atmospheres. Here, a Gardner- 
Denver two-ton air hoist lifts a mixing vat in a paint manufacturing plant. 
In addition to this vital safety feature, Gardner-Denver air hoists provide 
an easily controlled speed for a swift, steady lift—with gentle starts and 
accurate stops. 

Keller air hoists in sizes from 150 lb. to 2 tons. Write for Bulletin 80. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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SHAFT-MOUNTED 


SPEED REDUCERS 


‘ 


Now—15 Sizes 
1 hp to 100 hp 
output speeds 
12 to 378 rpm 


Easy to install! Mounted directly on the 
driven shaft. Locked at both ends. Dodge 
Torque-Arm Speed Reducer requires no 
foundation, no flexible coupling, no slid- 
ing base, and there’s no lining-up prob- 
lem. Amazing economy is matched by 
efficiency in operation—up to 97%. 
Unit is driven through V-belt drive. 
Stock Taper-Lock Sheaves prescribed 
for each job permit speed ratios re- 


CALL THE TRANSMISSIONEER, your local ~px 
Dodge Distributor. Factory trained by Dodge, 

he can give you valuable assistance on new 
methods. Look for his naine under “Power 
Transmission Machinery” in the yellow pages 

of your phone book—or write us. 


Size 7 Torque-Arm Speed Reducer on a Shartle Agitator 


Save Up to 1/3 in Installation 
— Deliver 97% Efficiency! 


quired. Tri-Matic Overload Release and 

backstop available, if desired. Dodge 

Torque-Arm is America’s most complete 

line of shaft-mounted Speed Reducers. 

Ask your Dodge Distributor—or write us. 


DODGE MANUFACTURING CORPORATION 
200 Union Street, Mishawaka, Indiana 


of Mishawaka, Ind. 
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PEOPLE... 


Wallace R. Gambill 


HOW TO ESTIMATE ENGI- 
NEERING PROPERTIES. PAGE 
137. 


Wally Gambill not only knows 
what he’s talking about—espe- 
cially on the subject of estimat- 
ing engineering properties; he’s 
actually practicing what he’s 
preaching. 

Gambill works at Union Car- 
bide’s Oak Ridge, Tenn., nuclear 
division, where estimations are a 
valuable everyday tool in his en- 
gineering calculations. 

Right now, he’s connected with 
the aircraft nuclear propulsion 
project, working on heat transfer 
and physical property studies. 
Along with N. D. Greene, Gambill 
has just come up with a real 
breakthrough in heat-transfer 
science—by demonstrating heat 
fluxes as high as 17 million Btu./ 
hr.-sq. ft. in the boiling of water. 
This value is about ten times 
larger than any previously re- 
ported in the literature for sim- 
ilar experimental conditions. 
(See Chem. Eng. Jan. 13, 1958, 
p. 78). 

Gambill started out with Car- 
bide just after graduation from 
Georgia Tech in 1952. Armed 
with a B.S. in chemical engineer- 
ing, he was assigned to the en- 
gineering department of the 
firm’s Charleston, W. Va., unit. 

Some of his time during this 
period was spent doing process 
design work for a Dynel syn- 
thetic fiber plant. The rest of 
his time was spent with C. H. 
Gilmour in heat transfer design 
and special studies. 

Then, for some months before 


MEET YOUR AUTHORS 


M. A. GIBBONS 


he left Charleston for Oak Ridge, 
he worked with A. K. Doolittle, 
senior scientist of Carbide’s re- 
search department, on a compre- 
hensive theory of the liquid state. 


Jim Bigham 


PRESSURE RELIEF DEVICES. 
PAGE 133. 


Chemstrand Corp.’s Jim Big- 
ham was born and reared in 
Central Texas. He received an 
A. S. degree from Lamar Col- 
lege, Beaumont, Texas and a 
B. S. in electrical engineering 
from the University of Texas, in 
Austin. 

Jim entered the electrical in- 
strument field back in 1941. At 
that time, he was working for 
the Texas Meter and Device Co., 
in Waco, Texas. Soon after, he 
served as aircraft instrument 
technician in the U. S. Air Force. 

In 1943, Jim started his career 
in industrial instruments at the 
Eastern States Petroleum Co. 
refineries in Houston, Tex. Fur- 
ther experience in instrument 
maintenance was gleaned at the 
Texas Co. refinery, in Port Ar- 
thur, and later at the Jefferson 
Chemical Co.’s Port Neches, Tex., 
unit. In 1950, Jim joined Ameri- 
can Cyanamid Co. and was as- 
signed to the Bound Brook, N. J., 
plant as an instrument engineer. 

Eventually, Bigham was pro- 
moted to a senior engineer’s 
post and transferred to the New 
York office of Chemical Construc- 
tion Co. The pressure relief 
problems which he encountered 
in the design, construction and 
start-up of Cyanamid’s Fortier, 
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DODGE 


PRODUCTS 
you 


should 
know 


FLEXIDYNE 
THE DRY FLUID DRIVE 
100% efficiency at full load! 


DODGE-TIMKEN 


America’s Quality Pillow Blocks! 


SEALED-LIFE V-BELTS 


The life is sealed in! 


Write for Bulletins! 


Flexidyne Dry Fluid Drives and 
Couplings. Bulletin A-640-A, 


Roller Bearings. Load ratings, 
dimensions, etc. Bulletin A-638, 


Sealed-Life V-Belts. Complete 
data and sizes. Bulletin A-606-A, 


DODGE MANUFACTURING CORPORATION 
200 Union Street ¢ Mishawaka, Indiana 


Mishawaka, Ind. 
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Ace Rivictor is a new rigid threaded 
plastic pipe with good aging and high 
impact strength. Not affected by most 
inorganic acids and alkalis, also excellent 
for many organics. Sizes 4%” to 4”. Ask 
for Bulletin CE-56, 


viv 


General-purpose moderately priced rub- 
ber-plastic pipe handles most common 
chemicals to 170 deg. F... . except few 
strong acids and organic solvents. Tough, 
odorless, tasteless. Rigid pipe 4%” to 6”. 
Bulletin 80. 


Trouble-free plastic diaphragm 
valves . . . choice of general- 
purpose Ace-ITeE, Ace PaRiaN 
(polyethylene) or Ace Saran. 

Handles most corrosive 
chemicals and food 
ingredients. Sizes 44” to 2”, 
50 psi. at 77 deg. F. 
Bulletins 80 and 351. 


Excellent chemical-resistant, all-purpose 
flexible plastic tubing. Sparkling clear, 
easy to clean, odorless, non-toxic, can be 
steam-sterilized. 4%” to 1” ID. Bul. 66. 


E processing equipment of rubber and plastics 
"AMERICAN HARD RUBBER COMPANY 


Ace Avenue @ Butler, New Jersey 
DIVISION OF AMERACE CORPORATION 


AUTHORS ... 


La., plant, led to the preparation 
of most of the material used in 
the current article. 

In April 1956, Jim accepted 
the position of instrument su- 
perintendent at Chemstrand 
Corp.’s nylon plant in Pensacola, 
Fla. 


Cc. J. Dobratz 


THERMAL PROPERTIES FOR 
CHLORINE AND HCL. PAGE 
144, 


Author C. J. Dobratz was born 
in Park Rapids, Minn., in 1915. 
He received his chemical en- 
gineering degree at the Univer- 
sity of Minnesota in 1938 and 
went on to the University of 
Cincinnati to earn a Ph. D. five 
years later. 

While working on his doctor- 
ate, Dobratz was also employed 
by the University as an instruc- 
tor in chemical engineering. 
Then, when he received his de- 
gree, he joined Shell Oil Co., in 
Houston, Tex., to do development 
work on fluid bed catalytic crack- 
ing. 

In 1946, Dobratz pulled up 
stakes and headed West to join 
Dow Chemical Co., in Pittsburg, 
Calif. From that time till the 
present, he has_ worked in 
process design on chlorinated hy- 
drocarbons, heat transfer, distil- 
lation, and absorption of hydro- 
chloric acid. 

Meanwhile, Dobratz has been 
quite active in professional so- 
cieties. He has served as a mem- 
ber of the National Vocational 
Guidance Committee of the 
AIChE and also holds member- 
ship in the ACS. He is a regis- 
tered professional engineer in 
the State of California. 

Author Dobratz married the 
former Brigitta Szasz in 1942. 
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They now have four children: 
Carl, 13; Martha, 11; Ann, 9; 
Stefan, 7. Though he likes sports 
in general, Dobratz says that his 
present participation is limited 
to bowling in the plant league 
and fungo hitting for his son’s 
Little League baseball team. Just 
now, he’s also acting as scout- 
master for a Boy Scout Troop. 
He also admits to playing bridge 
and “making sawdust” in his 
home workshop. 


Melvin Goldberg 


PESTICIDES FIGURE ON 
BOOST FROM SOIL RANK. 
PAGE 102. 


A chemist by education, Mel- 
vin Goldberg ‘has specialized in 
pesticide sales for many years. 
He now keeps busy in consult- 
ing-marketing work in the pesti- 
cide field in New York City 
and writes extensively for agri- 
cultural trade publications. 

During World War II, Gold- 
berg was in charge of the 
Insecticides and Fungicides 
Chemical Division of the War 
Production Board. During the 
Korean crisis, he returned as a 
W. O. C. consultant with the U.S. 
Dept. of Agriculture, working 
with the chemical division of the 
National Production Administra- 
tion to assure adequate supplies 
of materials needed for pesti- 
cides. 

After World War II, Goldberg 
worked in production and sales 
for Geigy Chemical. Then, in 
1948, he formed his own com- 
pany—Pesticide Advisory Serv- 
ice—which offers consulting 
services and buys, sells, and proc- 
esses pesticide chemicals. 

In 1949, Goldberg started up 
a year’s project to investigate 
the location of pesticide produc- 


Ace Partan .. . odorless, tasteless, rigid 
polyethylene. Best chemical resistance of 
any plastic at room temp. except to acetic 
acid. Excellent impact strength at sub- 
zero temp. Rigid pipe 14” to 2”. Bul. 351. 


Economical, universal protection 
against all alkalis, metallic salts, 
practically all inorganic acids, 
hydrochloric acid any strength 
sulphuric to 50%, nitric to 


20%, phosphoric to 75%. 


Good to 160 deg. F.... 
sometimes higher. Soft 
rubber interlayer aids 
shock resistance, 


On job after job, this 80-gpm. centrifugal 
pump has earned highest praise. Hard 
rubber casing and impeller, Hastelloy 
C shaft. Handles nearly all corrosives. 
Mechanically simple, trouble-free. Bulle- 
tin CE-55. Larger AcE pumps available. 


E processing equipment of rubber and plastics 


AMERICAN HARD RUBBER COMPANY 


Ace Avenue @ Butler, New Jersey 
DIVISION OF AMERACE CORPORATION 
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If you want life-time corrosion protec: 
tion for special parts needed in quantity 
. +» we may save for you by molding them 
of Ace hard rubber or plastics to your 
most exacting requirements, Our facili- 
ties among world’s largest. Ask for 
recommendations, 
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Your Best 


Inches Size 

Vg 12 

2 18x 18 
ource $ % 

36x36" 

“Vs 48 x 48* 

% 

Yo & Up 


Thickness Nominal 


* Can be furnished 
in Ya sheets 


HERE’S WHY: You can 


1 


DIAMETER | 
order in quantity and in av" a 
a wide variety of sizes— % Iv 
and be certain of complete . 1% 
uniformity throughout. 
Our strict density control ‘ 
assures you thoroughly 2% 
non-porous Teflon— Other pe 
free from any flaws which L& auanene ROD 


might possibly affect 
your end use or product. 
Dimensions are accurate 
to your most critical 


TYPICAL SIZES 
tolerances—no rejects, INCHES 
waste of material or loss 0.0. 4 
of time. You get product 4 % 
purity—Teflon at its 
best in every one of its 1% 1 

remarkable characteristics. 3. 1% 


Delivery is prompt—you 
get the quantity you 
want when you want it. 
Since the availability of 
Tefion, ‘John Crane” 
engineers have worked 
with Industry to successfully 
solve innumerable problems and 
develop new applications. You can 
benefit from their experience 
and know-how. 


Request full information and ask for our bulletin, The 


Crane Packing Co., 6451 Oakton St., Morton Grove, Ill. 


(Chicago Suburb) 


Characteristics of Teflon 


CHEMICAL 
Completely inert. 
ELECTRICAL 
Very high dielectric strength. 
Extremely low power factor. 
THERMAL 
Temperature range 
—300° to +500° F. 
MECHANICAL 
Strong, flexible, weather 
resistant. 
LOW COEFFICIENT OF FRICTION 
Absolutely non-stick. 


* DuPont Trademark 


Best in Teflon. 


, Hamilton, Ont. 


INDUSTRIAL PROGRESS 


YS crane PACKING COMPANY. 
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tion facilities throughout the 
world. The project, sponsored by 
UNESCO, resulted in some sound 
recommendations. 

At one time, Mel edited a regu- 
lar column in Agricultural Chem- 
icals magazine. At present, he’s 
an active member of the AIC and 
the ACS. 

Mel lives in Scarsdale, N. Y., 
with his wife and three children. 
Along with the youngsters, he’s 
active in the Cub Scouts as well 
as the Little League. 


Charles W. Sisler 


HOW TO START A STAND- 
ARDS PROGRAM. PAGE 141. 


Co-author, with Donald C. 
Brand, of this discussion of the 
problems in starting company 
standardization—and the mani- 
fold advantages that can result— 
Charles Sisler is, like Brand, a 
mechanical engineer. Both a BS 
and an MS in MB, he partici- 
pated in a variety of engineering 
activities before joining Mon- 
santo. His experience includes 
ship design, heavy construction 
and work on design and construc- 
tion of electric power lines and 
sub-stations. 

Sisler served in the Navy dur- 
ing World War II. He joined 
Monsanto as superintendent of 
Staff Engineering at the John F. 
Queeny plant, then in 1956 trans- 
ferred as staff engineer to the 
central Research and Engineer- 
ing Division. 

Sisler is married and, like 
Brand, is an active Presbyterian 
church member. He is a member 
of the Scottish Rite and the 
Shrine. His technical associa- 
tions include membership in 
ASME, NACE and the St. Louis 
Coatings Society, as well as com- 
mittee work in ASTM. 


| 
SHEET | 

TUBING 


As hobbies, Sisler studies the 
Law and American history. He 
also enjoys fishing, golf and spec- 
tator sports. 


Donald C. Brand 


HOW TO START A STAND- 
ARDS PROGRAM. PAGE 141. 


Standards are becoming big 
news in the process industries, 
after a slow start which saw the 
most diversified possible kinds of 
“standards” grow up in most 
chemical process companies. As 
Donald Brand points out “there 
is now a revitalized interest in 
standardization within the chem- 
ical industry. This is manifested 
through the formation of the 
Chemical Industry Advisory 
Board of ASA in 1950, and the 
formation of the Mechanical 
Technical Committee just two 
years ago. In addition to other 
national activities such as the 
current pump standardization 
program and the heat exchanger 
standards project now before 
ASA, interest in company stand- 
ards is on the rise as well.” 

Brand, a licensed professional 
engineer, may well be regarded 
as one of the pioneers in proc- 
ess industry company standard 
since the whole movement is only 
a few years old. A native St. 
Louisan, he took his Bachelor’s 
in ME in 1944, immediately join- 
ing Monsanto as a maintenance 
and construction engineer. In 
July 1953 he started a standards 
program for Monsanto’s Organic 
Chemicals Division. In Decem- 
ber 1955 he was made manager 
of the Standards Section in the 
company’s central Research and 
Engineering Division, which ad- 
ministers the over-all company 
standardization program. 
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in bulk handling 


DISCHARGE IT 


**CONTAINER CAR 


Railroad Container Cars 
with either 26 or 28 Tote 
Bins on a car are available 
on lease arrangement. One 
man can unload the car in 
35 minutes, using a lift 
truck. A mileage allowance 
of 3.7 cents is paid for 
every mile this car travels. 


*TOTE AND TOTE SYSTEM 
REG. U. S. PAT. OFF. 


offers every one 
of these important 
advantages 


Tote System is a complete, mechanical, 
automatic bulk handling system. It is 
based on metal bins—aluminum, stainless 
or carbon steel, monel, or magnesium— 
plus filling and discharging equipment. 
Here is what it will do: 


1. Tote System effects important economies by elim- 
inating recurring container costs; eliminating product 
loss, contamination and deterioration; reducing labor 
and handling costs; reducing warehouse storage space 
requirements; and preserving original product quality. 
2. Tote System handles a diverse list of products, in- 
cluding liquids, both in-plant and inter-plant. 

3. Tote System speeds up weighing and blending op- 
erations, accurately and automatically. 


4. Tote System permits you to weigh incoming ma- 
terials as a check against invoice weight, and for a 
permanent inventory record. 

5. Tote System permits the use of a minimum, un- 
complicated conveyor system with an accompanying 
reduction in clean-up and maintenance time. 

6. Tote System, in handling food products, meets the 
requirements of all existing sanitation codes. 


7. Tote System permits complete transportation 
flexibility. Tote Bins can be shipped by rail** or 
truck, or they can be left in the plant and filled from 
hopper cars or trucks. 


8. Tote System can be adapted easily to future re- 
quirements. Plant layouts can be changed simply by 
re-locating discharge stations. Operations can be ex- 
panded merely by procuring additional Bins. And Bins 
can be used interchangeably for different products. 
9. Tote System, in small and medium sized installa- 
tions, requires no more labor to operate than a fixed 
storage bin system. In extremely large installations, 
another man may be required, but, in most cases, his 
time is more than offset by the elimination of highly- 
paid electronic experts needed to maintain and op- 
erate complicated fixed bin storage and conveying 
systems. 


Why not let our engineers survey your plant at no obligation? 
Meanwhile, write for new catalog containing complete details. 


INC. 


600 SOUTH 7th, BEATRICE, NEBR. 
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FLETCHER TORNADO 


THE CENTRIFUGAL WITH 


Bottom 
Discharge 
Tri-Point 
Centrifugal 


FULL AUTOMATION 


Bottom 


Discharge 


CUT PRODUCTION COSTS IN HALF — The Fletcher Tornado 
needs no operators. It’s fully automatic, gives you 24-hour produc- 
tion. You’re certain of quality control of your product because of the 
uniform load and the unvarying consistency. Compare these features. 

Uni-Construction—Entire centrifugal—basket, curb, drive and 

accessories oscillate as a unit. 

Bi-Ball Swivel — Dual ball and socket on each of the three 

steel balancing stands assure smooth oscillation. 

Tri-Point Suspension—Scientifically positioned to provide posi- 

tive, effortless balance of the entire centrifugal. 

Also available in manual and semi-automatic models. 
F/M variable drive @ Zero to maximum RPM 


Works, Ine. 


Philadelphia 40, Pa. 


CENTRIFUGAL 
DIVISION 


2nd & Glenwood Avenue e 


Send me additional information on the Fletcher Tornado Centrifugal 


NAME & TITLE 


COMPANY 
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Outside office hours, Brand’s 
interest runs heavily toward 
church work. An officer of the 
Presbyterian Church, he has 
taught an adult bible class and 
with his wife has sponsored a 
young-adult group within the 
church. 


Richard F. Schubert 


FIND DISTILLATION STAGES 
GRAPHICALLY. PAGE 129. 


Like Co-Author Paul Horvath, 
Richard Schubert earned his 
chemical engineering degree 
from Fenn College, in Cleveland, 
Ohio. And, again like Horvath, 
he joined the B. F. Goodrich 
Chemical Co., at the Avon Lake 
(Ohio) Development Center, 
right after graduation. 

Then, in November 1953, he 
began a two-year stint in the 
Enlisted Scientific and Profes- 
sional Personnel program at the 
Army Chemical Center, in Edge- 
wood, Md. He served on the staff 
of Brigadier General William R. 
Burns. 

When he returned to Goodrich 
in December 1955, Schubert took 
on work involving pilot plant de- 
sign and evaluation and process 
development. All told, most of 
his experience has centered in 
the fields of distillation, liquid- 
liquid extraction, and absorption. 
At present, his official post at 
Goodrich is that of development 
engineer. 

Schubert spends the _lion’s 
share of his evenings doing grad- 
uate work in chemical engineer- 
ing at Case Institute of Tech- 
nology, in Cleveland, Ohio. 

Though graduate studies eat 
up most of his spare time, he tells 
us that he manages to find time, 
occasionally, for music apprecia- 
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for Volatile Liquids in Storage 


tion, cabinet making and photog- 
raphy. 

The Schuberts live in Lake- 
wood, Ohio. 


Paul J. Horvath 


Safeguard Your Tanks with 


FIND DISTILLATION STAGES 
GRAPHICALLY. PAGE 129. 


For the last six years or so, 
Paul J. Horvath has been closely 


connected with the distillation Tank Vents and Flame Arrestors 


BS&B TANK VENT (Type 76-16) shown above features floating seal for 


from Fenn College in 1951, he positive shut-off under both pressure and vacuum, without using the weight of 


started working for the B. F. the hinged cover. Vapor pressure within the tank (or atmospheric pressure in the 
Goodrich Chemical Co. at the case of vacuum) maintains seal. Cover and major internal components are 
Avon Lake Development Center. aluminum with stainless and plated steel hardware. Plastic coated bases are cast 
There, he began work on pilot iron. These vents mount to 125-lb. ASA bolting circles. Sizes 6’’ through 12”. 


plant distillation systems and 
became interested in diffusional 
operations, in general. Since that 
time, he has specialized in them. 

Just now, Horvath’s official 
title at Goodrich is development 
engineer. 

Current work involves the de- 
sign, operation, and evaluation 
of pilot plant distillation, extrac- 
tion, and absorption systems. 

Though Horvath and Co-au- 
thor Richard Schubert had 
known each other in college, their For free vent systems. May be Combines the features of the other two types 

i -Ib. idge-type fla 
the Spring of 1955. At that time, open ignited flashing back into tank. 
they were both working on a vent lines of process vessels. Flame- Flame bank is secured by two quick-opening V- 
distillation problem involving the bank end flanges are identical to clamps for easy access to unit for inspection and 
drying of organic solvents. those of the Type 76-17 Arrestor servicing. Normal venting with the flame bank 

Chemical Engineer Horvath is Vent bases = right). 
a member of the AIChE and the are alternate la of ‘flat and cor- 
Club—a service or- rugated aluminum strips, in continuous roll. 
ganization. 

The Horvaths have three chil- 
dren and have just moved into a -_ Ask your BS&B representative for Catalog 76-16 or write... 


new home in Elyria, Ohio. Paul’s e;] 

hobbies coin Brack, & Brvson, inc. 
collecting and good music— a Safety Head — Vent Valve Division, Dept. 2-N2 
which he now enjoys on a home- 7500 East 12th Street s Kansas City, Missouri 
made Hi-Fi set. 
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TWIN-LOBE 


Positive Displacement 


PUMP 


Manton-Gaulin presents a completely new concept 

in rotary positive displacement pumping — 

The Gaulin Twin-Lobe*® design. 

The two big features are simplicity and performance 

— results of a radically new ‘“‘Twin-Lobe’’ pumping 

principle. Look at these advantages: 

Simple construction, only three moving parts. 

High mechanical efficiency, lower horsepower required. 

High vacuum, self-priming. Efficient enough to move volatile gases 
or extremely viscous liquids. 

Wide range of uses — handles corrosive and abrasive materials. 
Special alloys used throughout for long wear, precision fit. 


Send for New 
G. T.A./TLP-57 


Bulletin! 

Complete description, 

data sheets and application 
guide are now available. 
Find out how the new 
Twin-Lobe pump can save 
money, improve quality. 


One Basic Design 


good for many uses 
Liquids, heavy slurries, pastes, 
soft food solids, emulsions, gases, 
and light non-lubricating liquids 


*Pat. Pending 
Capacity and size range _%. 4 J World's largest manufacturers of 
Three models now availabi NN 7 _ Stainless steel reciprocating, rotary, pressure 
Capacities: 0-56 gpm; Pressures: 0-200 psi. exchange pumps, dispersers, homogenizers and 
colloid mills. 


J 
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Ask GTA... 


Gaulin Technical Assistance — for data 
on the complete Gaulin line: Homoge- 
nizers, Co!loid Millis, Twin-Lobe Pumps, 
Triplex High Pressure Pumps and HX 
Pumps. Get GTA from your nearest 


PEOPLE... 


LETTERS: PRO & CON 


Manton-Gaulin Representative... 


ALLDREDGE & McCABE 
847 East 17th Ave. 
Denver 18, Colorado 


AVELS SALES & ENGINEERING CO. 
1728 West 16th St. 
Indianapolis, Indiana 


ELLINGER AND OBER 
Mt. Carmel P. O. Box 56 
2464 Whitney Ave. 
New Haven 18, Conn. 


FORSTER-JOHNSTON 
1245 McKinley Parkway 
P. O. Box 53, Lackawanna Branch 
Buffalo 18, N. Y. 


R. W. FOX COMPANY 
P. O. Box 196 
Newtown Square, Pa. 
FUENTE AND WEBSTER INC. 
549 West Randolph St. 
Chicago 6, III. 


D. B. GOOCH ASSOCIATES, INC. 
5018 First Avenue, North 
Birmingham 6, Alabarna 


FREDERICK E. HERSTEIN & ASSOCIATES 
Benninger Building 
1429 Route 22 
Mountainside, N. J. 

GEORGE R. MELLEMA CO. 
620 Plymouth Bidg. 
Minneapolis 3, Minn. 


H. A. REED COMPANY 
19465 James Couzens Highway 
Detroit 35, Michigan 


JOHNSON RONEY Ii and ASSOCIATES 
P. O. Box 26 : 
Clearwater, Florida 
EDWARD SOPH COMPANY 
768A M & M Bidg. 
Houston 2, Texas 
202 East 18th St. 
Tulsa, Oklahoma 
THE TEXTILE SHOPS 
Spartanburg, S. C. 
—. M. UNDERWOOD AND COMPANY 
3319 Beverly Boulevard 
Los Angeles 4, California 
1022 Taraval St. 
San Francisco 12, Calif. 
KENNETH S. VALENTINE, INC. 


112 West 81st St. 
New York City 24, N. Y. 


WHARTON L. PETERS MACHINERY COMPANY 


3863 West Pine Boulevard 
St. Louis 8, Missouri 


WHITE INDUSTRIAL SALES AND 
EQUIPMENT COMPANY 
140 West Sixth St. 
Cincinnati 2, Ohio 
227 Hanna Bidg. 
Cleveland 15, Ohio 
919 Second National Bldg. 
Akron 8, Ohio 
1312 Farmers Bank Bldg. 
Pittsburgh 22, Pa. 
1033 Quarrier Bidg. 
Charleston 1, West Virginia 


HARVEY CARRUTHERS 


9 East Broadwa 
Vancouver 10, B. 


RICHARDSON AGENCIES, LTD. 
164 Bentworth Ave. 
Toronto, Ontario 
Postal Address: P. O. Box 8 
Station T 


Toronto 19, Ontario 


640 Laurentian Bivd., Suite 4 
Montreal 9, P. Q. 
Postal Address: P. O. Box 2 
Station O 
Montreal 9, P. Q. 


Everett 49, Mass. 


That big yellow ‘*26” 


you see here will mean a 


lot to you in 1958. How? 


elt means 26 streamlined 
issues that’ll be faster to read, 
easier to take home in your 
briefcase. 

eIt means more technical 
news—and more timely news— 
in one place to cut down the total 
reading matter you’ve had to go 
through to keep in touch with 
today’s fast-moving technology. 


C. H. CHILTON 


elt means more editorial pages for that broadened, exclusive 
coverage of process advances and engineering techniques you’ve been 


asking for. 


e It means CE can now give you more—yet save you time— 
through faster, better, broader coverage than ever before. . 

*Be sure to let us know what you think of the job 
we’re doing; this will help us serve you—as well as all chemical 
engineers—even better in the future. Simply address your letter or 
postcard to Editor, Chemical Engineering, 330 W. 42nd St., New 


York 36, N. Y. 


Filing Systems, 29 to 1 
Sir: 

I strongly agree with Mr. 
Weissman (Dec. 1957, pp. 344-5) 
that some sort of classification 
system for filing engineering in- 
formation has been needed for a 
long time. 

Nearly all engineers maintain 
their own information and data 
files, especially in their early 
professional years. These files 
become more and more valuable 
to the individual as time goes on. 

However, much of their value 
is lost because of the engineer’s 
inability to locate the desired in- 
formation at the time it’s re- 
quired. Too many of us start 
files along a line of reasoning 
suited to our first job, then 
change jobs and find out that our 
filing system is no longer appli- 
cable and must be completely 
overhauled. After a couple of 
job changes it becomes too much 
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effort to rearrange the files, so 
they are just forgotten, and a 
lot of good effort and intentions 
go down the drain. 

I disagree with Mr. Weissman 
that the file index reference 
should be printed on each article 
in your magazine. Engineers in 
different fields might consider 
the same article as belonging in 
different categories; this would 
only make the system cumber- 
some, and it would be quickly 
discarded. 

Actually, the perfect system 
might specify only major cate- 
gories and subsections and allow 
the individual engineer to com- 
plete the details according to his 
own requirements. 

WILLIAM L. SuyDAM, Jr. 
Ciba Pharmaceutical Products 
Summit, N. J. 
Sir: 

I concur heartily in Mr. Weiss- 
man’s opinion that a decimal 
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71 Garden St. 


Penberthy Gages give you 
EXTRA FEATURES 
AT NO EXTRA COST 


CLEAR, ACCURATE LIQUID-LEVEL READINGS 
in all tanks, boilers, vessels, containers, flow lines. 


PENBERTHY REFLEX GAGES TYPE V & S 


A Alloy Steel Bolts for high temperature service. 

B Alloy Steel Liquid Chamber heat treated...no warping. 

C Raised Face on Liquid Chamber insures perfect self-alignment 
of frame with glass and gasket. 
Composition Gaskets and Cushions are interchangeable. 
Resilient Band around glass centralizes it at assembly. 
Drop Forged Steel Frame extra heavy and rigid. 


D 
E 
F 
G Extra heavy beam at end of Frame (prevents distortion). 
H Frame overlaps liquid chamber at all points. 


Alloy Steel accurately threaded nuts. 


The “inside story” of Penberthy Liquid Level Gage 
construction shows why you get positive-accurate 
readings at temperatures from sub-zero to over 750° F; 
up to pressures exceeding 10,000 psi. 


Exclusive features assure long service (at no extra cost) 
in all types of applications ...even with highly corrosive 
and dangerous chemicals. Maintenance is much simpler; 
replacements and repairs made without removing 
assembly from vessel. 


Proved through extensive use, Penberthy gage sets are 
available, in bronze, iron, carbon steel, stainless, monel 
and other materials... from stock or specially designed 
by gage engineering specialists. 

Catalog 36 details complete line including accessories. 
Please send request on business letterhead. No obliga- 
tion, of course. Order through your jobber or direct. 


PENBERTHY MANUFACTURING COMPANY 
Division of Buffalo-Eclipse Corporation 
1242 Holden Ave. Dept. CE Detroit 2, Michigan 
@ GAGES 


@ EJECTORS 
@ EDUCTORS 


There's Certain Satisfaction in Ih SYPHONS 
PRODUCTS BY ANGER 


P 
@ CYCLING JET 
PUMPS 
@ INJECTORS 
@ EXHAUSTERS 


PRO & CON... 


classification system for chem- 
ical engineering knowledge would 
be very valuable. 

For some years I have been 
using the Bolles system, with a 
few modifications to suit my own 
individual needs. With this sys- 
tem I find that, in a matter of 
seconds, I can lay my hands on 
a particular report, or on all the 
material I have on file concern- 
ing any given subject. 

Mr. Weissman says that he 
abandoned the Bolles system be- 
cause he found it too time-con- 
suming and because it lacked an 
alphabetical index. I am rather 
surprised at the first objection; 
I classify and file my accumula- 
tion of new material about once 
a month and find that assigning 
the numbers rarely takes more 
than a few minutes. 

Regarding the second objec- 
tion, an alphabetical index would 
be useful, but my experience has 
shown that lack of one is no 
serious handicap. In any event, 
it would not be difficult to de- 
velop an alphabetical index for 
use with the Bolles system or 
with any other system. 

A. C. MALMSTEN 
Dow Chemical Co. 
Midland, Mich. 


Sir: 

Mr. Weissman’s suggestion re- 
garding a classification system 
for chemical engineering knowl- 
edge is interesting but, in my 
opinion, has little practical value 
at this time. 

I have used the Bolles system, 
adapting it for my personal files 
to my entire satisfaction. I have 
deleted some of Bolles’ detailed 
breakdowns, added others, modi- 
fied some. These modifications 
suit my own needs, but not neces- 
sarily those of the next person. 

Bolles has presented an excel- 
lent basic classification, and at 
least one chemical company has 
adopted it in toto. I have studied 
other systems also and have ob- 
served that each differs com- 
pletely from the next while per- 
fectly suiting the needs of a 
limited group. 

To be sure, any system you 
may come up with will undoubt- 
edly be useful to some readers 
but will have little or no value 
to others who already are using 
another system. Indeed, I do not 
believe a project undertaken by 
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Chemical Enginering could lead 
to a significant contribution in 
this field. 

BuRTON H. SANDERS 
National Research Corp. 
Cambridge, Mass. 
P We're extremely gratified by the 
way many of you have taken time 
to write us, some in very thought- 
ful detail, about the problems of 
classification and filing of chemical 
engineering information. Of the 
letters received to date (some 30 in 
all), only Mr. Sanders’ recommends 
against our undertaking a project 
in this field. 

In view of this overwhelming 
support of Mr. Weissman’s sugges- 
tion, we are studying the situation 
carefully and expect to come up 
with a definite answer to this need. 
—Eb. 


Dacron vs. Dacralon 
Sir: 

We were pleased to read in 
your Inventory Issue (p. 207) 
your comments on the fabric of 
Dacron polyester fiber coated 
with Hypalon which the U.S. Air 
Force uses to provide radar shel- 
ters with lightweight protective 
coverings that won’t interfere 
with efficient transmission of 
microwave energy. 

We were concerned, however, 
when we saw this cloth still being 
referred to as Dacralon, because 
we believe that this term in- 
fringes our trademark, Dacron. 

DeBell & Richardson (Hazard- 
ville, Conn.) developed this new 
product in cooperation with the 
Air Force’s Rome Air Develop- 
ment Center at Griffiss Air 
Force Base. They originally 
called it Dacralon. However, both 
DeBell & Richardson and Rome 
Air Development Center have 
since offered their full coopera- 
tion to have the use of this term 
discontinued. 

P. M. COURTNEY 
E. I. du Pont de Nemours & Co. 
Wilmington, Del. 


Public Education Needed 
Sir: 

I have just seen a copy of your 
comments in the Inventory Issue 
(pp. 479-482) which took up par- 
ticularly the Blank-Stigler book. 

My sentiments in regard to 
this book are even more bitter 
than yours. 
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SLIPPERY 
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POWDERED 
CHEMICALS 


-+-through hoppers, chutes, feeders, mixers, 
packaging machines, etc. TEFLON*—the slipperi- 
est, static-free, solid material known—keeps difficult 

powders and other dry materials flowing freely. 


Eliminates need for vibrators or manual attention 
usually required to keep powders moving. This unique 
lining material is also corrosion and contamination proof. 


Prevents delays... assists in automation of mixing, 
blending, weighing, packaging, tabletting and other 
operations. 


Cementable TEFLON easily applied. Cementable 
TEFLON, Garlock No. 8536, with one side treated for 
application to metal, wood, glass, concrete, or other sur- 
face with standard commercial adhesives, is now avail- 
able in economical thin-section (.005’ to .060’’) 
continuous tapes up to 12” wide, and in 4.6” and thicker 
sheets up to 48’ x 48” in size. 


For prompt service, contact one of The Garlock Packing 
Company’s 30 sales offices and warehouses throughout the 
U.S. and Canada or write for Bulletin AD-158. 


United States Gasket Company 
Camden 1, New Jersey 


S tates 
Gasket 
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"an adams report 


NO. 2 OF A SERIES 


RECIRCULATION MAY BE KEY TO 
FUTURE GROWTH OF CHEMICAL 
AND INDUSTRIAL PROCESSES 


How much water do you need to make: 
a ton of steel? a ton of synthetic rubber? 
a ton of bromine? a barrel of beer? 


These are not empty questions. They 
point to a critical problem which con- 
fronts management today in its plans for 
tomorrow. It is more critical than most 
of us realize... for industry today uses as 
much water as all other users. 


Industry's Needs in 1975 


Water is vital for chemical and industrial 
growth. By 1975, industry will require 
215 billions of gallons daily. That is a 
100% increase over our current indus- 
trial consumption...more than we cur- 
rently consume for all uses combined. 


Competing for this water will be irriga- 
tion farmers and the general public. Their 
combined needs by 1975 will be up 40 bil- 
lion gallons a day... possibly even more. 


What is the Supply Picture 


More than 40% of the communities in the 
United States already have a critical water 
supply problem. Yet, to meet the 1975 
needs, our supply must be expanded by 
50%, at an estimated cost of $50 billion. 


Indications are that industry is going to 
have to bear its part of this cost. Certain 
communities are already moving to place 
flat water rates on all users... regardless 
of the volume used. Other groups are 
demanding a national water policy with 
full Federal Government regulation of 
natural sources. 


Chemical Industry's Stake 


Shortage of water can be a most serious 
threat to the expansion hopes of the chem- 
ical industry. A glance at the following 
tableshows why. You need approximately: 


20,800 tons of water per ton of Bromine 


2,500 ’ "Synthetic rubber 
830 ” ” ” ” ” ” Viscose rayon 
300" " " Newsprint 
208" " " " Smokeless powder 


Coke from coal 


While process refinements may be able 
to reduce slightly the amount of water 
needed for each product, the gains will 
be minor. 


Difference Between 
Use and Consumption 


This is best illustrated by the water 
needed to make a ton of steel. The indus- 
trial average is 65,000 gallons (271 tons). 
In the past, 65,000 gallons of water 
flowed out of a river through the steel 
mill and back into the river again for 
each ton of steel made. In this case, use 
and consumption are one and the same 
thing. 


On the west coast, a large steel mill now 
requires only 1,100 gallons of makeup 
for each ton of steel produced. This steel 
mill has its own recirculation system 
which holds several million gallons of 
water. 


This water is recirculated at a rate equal 
to 65,000 gallons per ton of steel pro- 
duced. The only water consumed is that 
lost due to evaporation or through leak- 
age. Thus, net consumption has been 
reduced to 1,100 gallons. 


Two Bulletins Available 


One of the most important pieces of 
equipment in a recirculation system is a 
filter. Where high quality process water 
is needed, diatomite filters will provide 
an effluent second only to distilled water. 
Bulletin 651, released by the R. P. Adams 
Company, Inc., 507 E. Park Drive, Buffalo 
17, N.Y., covers this type of industrial 
water filter. 


A second publication, Bulletin 909, covers 
an Automatic Water Filter which is 
frequently used in recirculation systems 
where the water is used for less critical 
This bulletin is also avail- 
able on request from the R. P. Adams 
Company at the above address. 


By the way, it takes almost two tons of 
water to brew a barrel of beer. 


CONSERVE WATER, OUR MOST VALUABLE NATURAL RESOURCE 


— — 
R.P. ADAMS COMPANY, INC. 
— 507 E. PARK DRIVE — 
BUFFALO 17, NEW YORK 
F-58 
seit =" We have a problem involving liquid filtration. Ask your local representative to call on us. eal 
Name. Title 
Company 
== Sereet 
City State 
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PRO & CON .. 


Not only did the authors err 
in the directions you have in- 
dicated, but they used in their 
Table XI data on salary situa- 
tions for people in four profes- 
sions and claim that the engi- 
neers were below all four. In 
two of the four—lawyers and 
teachers—the engineers were 
almost exactly at the same level. 
In the other two—medicine and 
dentistry—the authors neglected 
to state that in neither of these 
professions did a free market 
exist on the supply side. 

The medical schools feel un- 
happy if they don’t have at least 
two candidates for admission to 
turn away for every one they 
take; sometimes the ratio has 
been as high as five to one. Last 
year the dental schools turned 
away several times as many ap- 
plicants as they could admit. 

Harry F. LEwIs 
Institute of Paper Chemistry 
Appleton, Wis. 


Sir: 

I have read with interest your 
remarks on the Blank and Stigler 
book in the Inventory Issue (pp. 
479-482). I have some thoughts 
of my own, as per the enclosed. 

HARDING BLISS 


Yale University 
New Haven, Conn. 


> Prof. Bliss’s editorial in AIChE 
Journal is headlined, “Grimm and 
Andersen: Move Over.” We take 
the liberty of quoting from it: 

“The book ‘The Demand and Sup- 
ply of Scientific Personnel’ (Blank 
and Stigler) could be described as 
a modern fairy story if it were not 
such dull reading. In this book the 
authors attempt to prove that there 
has not been and there is not now 
a shortage of engineers. This con- 
clusion seems little short of fan- 
tastic, at least to one in university 
teaching, where the corporate re- 
cruiters are so thick one can 
scarcely see the elms.... 

“The emphasis on salaries leads 
the authors to make doubtful state- 
ments, dismissing contrary evi- 
dence. ... 

“The ignorance of the engineer- 
ing profession exhibited by these 
authors stems largely from the 
government statistics. If one ap- 
proaches statistics without imagi- 
nation one will come up with some 
odd answers.... 

“We can take at least one lesson 
from this book. There is a great 
ignorance of the nature of the 
engineering profession even on 
the part of the nominally well- 
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informed. We should be wise to 
present our profession more effec- 
tively to the public.” 

AIChE and its Public Relations 
Committee have a job ahead.—Ep. 


Con: Anonymous Equipment 
Sir: 

The article in your November 
issue, “New Team Licks Phen- 
olic Waste Problem” (pp. 148- 
150), fails to identify completely 
an important member of this 
team. You should have credited 
the Turbo-Mixer Div. of General 
American for the commercial 
development and manufacture of 
the RDC extraction column. 

VIRGIL J. BUSTO 
Genl. American Trans. Corp. 
Chicago, 
> While we don’t attempt to iden- 
tify the manufacturer of each item 
of equipment mentioned in our 
plant and process stories, we agree 
with Mr. Busto that the RDC’s con- 
tribution to success of the waste- 
disposal installation merits identi- 
fication of its maker.—Eb. 


Why did we send this drum of 
caustic on a winter cruise? 


This is our way of reminding you 
that the caustic that flows best in 
the summer is, of course, the caustic 
vou should use in the winter, too. 


If vou’re one of the many who were 
prudent enough to use Wyandotte 
Flo-chilled Anhydrous Caustic Soda 
last summer — you know what we 
mean. It’s free-flowing always. 


Call your Wyandotte representa- 
tive or distributor NOW. It costs 
no more than ordinary caustic. 


Look for this label 
... and be SURE! 


Weandotte CHEMICALS 


MICHIGAN ALKALI DIVISION 
WYANDOTTE CHEMICALS CORPORATION, WYANDOTTE, MICHIGAN ~ Offices in Principal Cities 


WYANDOTTE 
HEMICALS 
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“TRIPLE-THREAT” 
SAFETY... 


@ sar-t-RaP TUBE 


SAF-T-KASE 


@ New SAF-T-RAP Tube . . . special 
industrial tape wrapping which confines 
or smothers explosive effect when tube 
is ruptured. 


New SAF-T-KASE places an armor 
plate between dial and tube and move- 
ment assembly—thereby containing any 
explosive force within the cast housing. 


© New BLOW-OUT PLUGS (Safety 
Vents) . . . provide positive insurance 
against any pressure build-up within the 
gauge .. . slightest pressure causes plugs 
to drop out. 


Another big plus feature for new 
Lonergan SAF-T-RAP Gauges is bored 
steel tubing, carbon or stainless ... a 
special machine rifle bores the tubes, 
producing a “mirror-like” finish which 
decreases the possibility of rupture and 
adds to the life of the gauge (it has been 
proved that tubes will often rupture at 
the point where there is a tool-score). 

And, all of these features for greater 
safety and longer life are available with 
Lonergan SAF-T-KASE Gauge 
with SAF-T-RAP Tube. Write for 
further details. 


ESTABLISHED 1872 


209 Race Street 
Philadelphia 6, Pa. 


PEOPLE... 


NAMES IN THE NEWS 


M. A. GIBBONS 


W. E. Hanford 


W. E. Hanford has been ap- 
pointed vice president for re- 
search of Olin Mathieson Chem- 
ical Corp. 

Since joining Olin Mathieson 
last July, Dr. Hanford had been 
assistant to the president for 
research. Before that, he was 
vice president and director of 
M. W. Kellogg Co. He had been 
director of research of General 
Aniline and Film Corp. and, be- 
fore joining General Aniline, 
spent seven years with Du Pont. 

Hanford holds more than 100 
patents in the U. S. and abroad. 
He has made important contri- 
butions to the development of 
nylon, polyethylene, polyesters, 
elastomers and acetylene chem- 
istry. He also was a leader in 
the development of the chem- 
istry of fluorocarbons. 


John P. Powell has been named 
vice president-general man- 
ager of American Vulcathene 
Division of Nalge Co., Roch- 
ester, N. Y. American 
Vulcathene specializes in cor- 
rosion and acid-resistant 
polyethylene pipe fittings and 
accessories. 


S. J. Wommack has been named 
assistant general manager of 
the nuclear fuel division of 
Olin Mathieson Chemical 
Corp. In his new position he 
will direct activities of the 
production, technical and 
quality control departments. 


G. H. Short, C. W. Forman and 
H. D. Trotter are three newly 


appointed plant managers for 
Phillips Chemical Co.’s manu- 
facturing facilities in the 
Texas Panhandle. Short will 
be manager of Plains buta- 
diene plant, near Borger; 
Forman, formerly at Dumas, 
will be manager of the 
adjacent Plains copolymer 
plant; Trotter will manage 
the Cactus plant where the 
company operates ammonia, 
ammonium nitrate and nitric 
acid facilities. 


Edgar A. Haine 


Bakelite Co. has announced 
the appointment of Edgar A. 
Haine as general superinten- 
dent of its plant at Ottawa, III. 

Haine joined Bakelite in 1936 
at Bound Brook. He served as 
an Army lieutenant colonel in 
World War II and returned to 
Bound Brook in 1946 as as- 
sistant to the industrial rela- 
tions director. 

He was promoted to assistant 
superintendent for industrial 
relations in 1947, assistant su- 
perintendent for phenolic mold- 
ing materials production in 1952 
and assistant for vinylite and 
polyethylene production in 1956. 
He was appointed services su- 
perintendent at Bound Brook in 
1957. 


Edward J. Fradkin, project 
manager with Scientific De- 
sign Co., N. Y., has flown to 
Tokyo to supervise a team of 
15 Japanese engineers on the 
detailed design of Nitsui 
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Get A Better Job At Less Cost With 
CRESCENT ARMORED MULTITUBE® 


CRESCENT ARMORED MULTITUBE is a group of 2 to 37 tubes 
of copper, aluminum, steel or polyethylene spirally cabled together 
and protected by a flexible, interlocked galvanized steel armor, 
or by a tough corrosion resistant thermoplastic sheath, or a com- 
bination of both. 


The SPIRAL CABLING of the tubes permits easy bending to a 
small radius without distortion of the tubes. It can 
be installed with great saving in time. 


Special constructions are available for under- 
ground runs. This product is licensed under U.S. 
Patent 2,578,280. 


IMPROVED 
CABLED TUBING 


Carries Air, Gas or Fluid 


CRESCENT ARMORED MULTITUBE completely 
out-dates the old method of using single tubes 
with users reporting savings in installed cost 
of from two to five times the cost of the multitube. 
In addition, the MULITUBE system will result in Fiastic Coated Single Tubes. copper. 
fewer connections and fittings, lower cost for protection to all single lines up to the final 
supports or racks, ease of mounting and less ‘WP? Aitings, where a 


space. 
SEND FOR BULLETIN 356-H GIVING COMPLETE INFORMATION AND ENGINEERING DATA 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON 5, NEW JERSEY 


MICHIGAN’S NEW 


SAVE MONEY and radically different 
‘FABRICATED’ PROPELLERS ! 


NOW, for the first time in history, you can 
obtain “fabricated” propellers so accurately 
balanced and pitched they will do a perfect 
job of mixing, blending, stirring, pumping or 
aerating in any application requiring relatively 
low horsepower and not over 1750 RPM. Our 
very specialized, recently developed process 
stolniess steel plete of fabricating these wheels results in real cost- 
welded to stainless steel hub, savings, considerably lower prices to our cus- 
tomers and far quicker deliveries. They are 
available in all standard sizes from 6” thru 
24” diameters, right and left turning . . . in 
stainless steel polished to a “Dairy Finish” and 
1010 Steel. If you are using wheels in these 
categories by all means investigate the new 
MICHIGAN FABRICATED PROPELLERS. 
It’s bound to pay you big dividends in time 
and money savings. Write for your free copy 
of our new INDUSTRIAL PROPELLERS 
CATALOG. 


STYLE HX 
No. 1010 steel plates welded 
to hexagon hub. Thoroughly 
suitable for all applications 
in which iron or cast steel e 


propellers would otherwise GRAN D RAPIDS 3 ? MI Cc H. 


be used. 
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PROCESS TANKS 
COST LESS 
LAST LONGER 


... compared to 
expensive alloys! 


Atlas offers you economical pro- 
cess tank construction that will 
give you longer trouble-free life. 
This is accomplished by the use of 
a mild steel or concrete shell pro- 
tected by corrosion-proof linings 
and acid brick sheathing jointed 
with corrosion-proof cements. 
These Atlas tanks are impervious 
to today’s stronger chemical 
solutions and higher operating 
temperatures. 


Aii metals have a real solution 
rate that may contribute to con- 
tamination of the product but 
Atlas tanks offer complete pro- 
tection against this possibility. In 
addition, Atlas construction is far 
less costly to install than expen- 
sive alloys and the tanks are 
corrosion-proof inside and out. 


Write for Atlas Bulletins 5-2 and 


PROD 


MERTZTOWN, PENNSYLVANIA 
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LE 
| 
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FOR EFFICIENT 


LOW-COST DRYING OF 
INSTRUMENT AND CONTROL 
AIR... CHOOSE A 


PRITCHARD 


Pritchard 


i the 
exclusive features of sgh 


it i for low-c 
compresse 


i { instrument air a 
air control systems. 
TE—100% of all air entering 
NYDRYER is dried without 
FULL LINE PRESSURE REACTIV 
TION—Pressuring and depressuring | 
adsorbers between cycles is eliminate 


@ NO PURGING—The Type A HYDRYER 


Features such as: 


e LONGER ADSORBENT LIFE 

e NO MOVING 

e SIMPLIFIED OPERA 

e@ REDUCED EQUIPMENT AND LINE 


SIZES 
and many other proved advantages. 


what we We 


AYORYER 10 008/ 


J.F PRITCHARD § COMPANY of CALIFORNIA 
Dept. 573,,4625 Roanoke Parkway 
Kansas City |2, Missouri 
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Petrochemical Industries’ new 
terephthalic acid plant. Ex- 
pected to go on stream later 
this year, the 15 million-lb.- 
per-yr. plant will produce 
terephthalic acid and aro- 
matic intermediates via SD’s 
liquid-phase, air- oxidation 
process. 


Thomas J. Hanratty, assistant H 
professor of chemical engi- 
neering at the University of 
Illinois, received the 1957 

Junior Award of the Amer- 

ican Institute of Chemical ’ 

Engineers for his outstand- 

ing contributions to chemical 

engineering literature. 


Fred Royse 


Fred Royse, sales manager of 
Fluor Corp., Ltd., Houston sales 
office since 1946, has been pro- 
moted to the newly created post 
of vice president, sales, for Fluor 
Corp. of Canada, Ltd. 

A chemical engineering gradu- 
ate from Rice Institute, Royse 
has been active in the oil in- 
dustry for the past 27 years. 

Following graduation in 1930, 
he worked in Texas Co.’s Port 
Arthur, Tex., research lab. In 
1932 he went with the Tenmant 
Co., Houston, Tex., as a sales 
engineer. 

From 1935 to 1941 he was a 
member of Humble Oil Co.’s tech- 
nical services staff in Houston. 
He left there in 1941 to become 
a sales engineer for the Griscom 
Russell Co. 


James E. Seebold, Arthur P. 
Lien and Nathan Fragen are 
three new directors in Stand- 
ard Oil Co. (Indiana) re- 
search department. Seebold 


4 
| 
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is director of development; 
Lien is director of petroleum 
research; Fragen heads up 
chemicals research and de- 
velopment. 


M. F. Lipworth has been named 
to head the operations de- 
partment of Truland Chem- 
ical Co., Division of Trubek 
Laboratories, East Ruther- 
ford, N. J. 


Cc. C. King 


M. W. Kellogg Co. has an- 
nounced the appointment of C. C. 
King as manager of the process 
engineering department. 

King, who has been with Kel- 
logg since 1939 and was made 
manager of the chemical process 
division in 1952, is well known 
for his work in both petrochem- 
ica] and petroleum refining fields. 
Recently he has been closely as- 
sociated with the development of 
processes for ethylene, acetylene 
and butadiene, and has authored 
papers and patents on alkylation 
and ethylene. 

During World War II, King 
was in charge of the process 
group which designed the gas- 
eous diffusion plant, K-25, at Oak 
Ridge, Tenn. 


Sylvester Grant, Jr. has been 
promoted to the post of tech- 
nical service representative 
with Sohio Chemical Co. He 
will assist the company’s 
director of agricultural tech- 
nical services. 


W. W. McLean, head of process 
development department of 
Union Carbide Chemicals Co. 
at Texas City, Tex., has been 
made production manager for 


5372 CARNEGIE AVENUE, KENILWORTH, NEW JERSEY 


THE ALL PLASTIC V 


DEFIES CORROSION 


VALCOR’s all plastic, corrosion-resistant solenoid valve, SV-5100 series, is the only sole- 
noid valve that has no metal contact with the fluid—ever. Specifically designed to handle 
most of the corrosive media so widely used in industry, VALCOR’s new, all plastic 
solenoid valve will, in many cases, outlast stainless steel valves 100 to 1. 


If you have a corrosive media problem, from sulphuric acid solutions to citrus juices 
try this new VALCOR valve on your toughest application. Prove for yourself how this new 
valve defies corrosion. List prices start at $8.50. 

IMPORTANT: Hundreds of other vaive variations, in design and pressure ratings, are 
inherent in this new SV-5100 series. By incorporating some of the very newest engineering 
and chemical formulas, we can offer valve variations designed to meet almost any corrosion 
problem you might be faced with. i 


Write today for new catalog sheet. For specific information, please send us pertinent 


VALCOR 


SOLENOID VALVES 


VALCOR ENGINEERING CORP. 
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4 i $ 
\ 
Cuemicat 10, 1958 189 


ALL-NEW DRY CHEMICAL EXTINGUISHER 
KILLS FIRE FASTER, EASIER! 


Kidde’s new pressurized dry chemical portables 
awarded top U.L. rating! This means you can 
attack flammable liquid or electrical fires with 
confidence. Automatic unlocking device and 
trigger control mean easier, faster operation. 
Just follow simple directions . . . REMOVE 
HORN, PULL TRIGGER ~ instantly dry 
chemical knocks out fires. Other new features 
include extra-large aluminum handle — use with 
gloves on. Center-balanced—easier to carry. 
The plastic-faced pressure gauge is recessed for 
protection, tells at a glance if unit is ready to 
use. Available in bth 20 and 30 Ib. capacities. 


Kidde © 


Walter Kidde & Company, Inc., Belleville 9, N. J. 
Walter Kidde & Company of Canada Ltd., Montreal—Toronto 


FREE INFORMATION 


WALTER KIDDE & COMPANY, INC., 
228 MAIN STREET, BELLEVILLE 9, N. J. 


Check appropriate box, tear out, mail this coupon for 
prices, literature! 


[J Please send me your new P-40 fire extinguishing } 
and detecting equipment catalog. tS Catalog 


[) Please send me prices and specifications for your 
new dry chemical extinguisher. 


NAMES .. . 


the new subsidiary, Union 
Carbide Caribe at Ponce, 
Puerto Rico. 


Ernst Weber has been elected 
sixth president of the Poly- 
technic Institute of Brooklyn. 
He succeeds Harry S. Rogers 
who died last June. 


T. H. Rogers 


T. H. Rogers, director of re- 
search for Standard Oil Co. 
(Indiana) retired January 3 
after 35 years with the com- 
pany. 

At Standard, Rogers’ early re- 
searches dealt principally with 
anti-oxidants, white oils, finish- 
ing of distillate fuels and mo- 
tor oils. His later activities 
cover the entire field of petro- 
leum chemistry. He is the au- 
thor of many patents and pub- 
lications in these fields. 

Over the years, Rogers ad- 
vanced from assistant chief 
chemist to assistant director, 
associate director and director 
—a post which he held for the 
last 10 years. 


Frank D. Allen, formerly gen- 
eral sales manager of Sprout, 
Waldron & Co., has been 
named sales manager of 
Archer-Daniels-Midland Co.’s 
new equipment department. 


Fred S. Miller, winner of the 
1955 American Rocket Society 
Hickman award, has been pro- 
moted to manager, solid pro- 
pellant production, at Aero- 
jet-General’s solid rocket 
plant at Sacramento, Calif. 
J. B. Cowen, formerly execu- 
tive assistant to the com- 
pany’s vice president-manu- 
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facturing, has been appointed 
manager of manufacturing at 
the Sacran ento plant. 


Arnold A. Butterworth, Jr., has 
been named an assistant to 
the sales manager of Dow 
Chemical Co.’s plastic depart- 
ment. He served previously 
as head of industrial chem- 
ical sales for the company’s 
Camden, N. J., office. 


Edward Eaton has been named 
resident European technical 
manager for Godfrey’ L. 
Cabot’s Paris, France, office. 
Harry Collyer has been ap- 
pointed manager of foreign 
technical service in the com- 
pany’s Boston office. 


. J. Windsor, manager of 
Reichhold Chemicals’ Detroit 
plant, has been appointed to 
the newly created post of vice 
president-manufacturing. 


Robert S. Buffum has joined 
Borden Co.’s chemical di- 
vision as a project engineer 
in the Polyco-Monomer depart- 
ment. He will be located at 
Leominster, Mass., the de- 
partment’s engineering head- 
quarters. 


John L. Liebenthal has accepted 
a position with the atomic 
energy division of Phillips 
Petroleum Co. He will be em- 
ployed as a plant engineer at 
the engineering test reactor. 


Irb H. Fooshee has been ap- 
pointed president of General 
Chemical Division, Allied 
Chemical & Dye Corp. He 
succeeds Chester M. Brown 
who was recently made a vice 
president of Allied. 


Glenn C. Vickery been 
named chemical sales repre- 
sentative for General Tire & 
Rubber Co. He will cover the 
Middle Atlantic States. 


Fred J. Holzapfel has been 
named associate director of 
engineering of Monsanto 
Chemical Co.’s organic chem- 
icals division. Harry M. 
Walker has been made as- 
sistant to the director of the 
newly organized development 
department of Monsanto’s 


Let 
George » 
do it... 


Hil GRAHAM DO 
We have developed the Graham Steam Jet Ejector toa 
degree of perfection that provides industry with an econom- _ 
ical and reliable source of vacuum at low first cost. “a 
You cannot afford to overlook the possibilities of a Graham 4 
Steam Jet Ejector—our recent developments have permitted _ 
us to really “gild the lily”. And the Graham laboratory at | 
Batavia, New York is constantly exploring new fields of 
vacuum application. 
Graham sales engineers are located in the following cities. _ 
You are invited to consult them without obligation. 
Baltimore, Md. Detroit, Mich. Philadelphia, Pa. 
Birmingham, Ala. Hato Rey, Puerto Rico Pittsburgh, Pa. 
Boston, Mass. Havana, Cuba Richmond, Va. 
Buffalo, N. Y. Houston, Tex. Roanoke, Va. : 
Chicago, Ill. Kansas City, Mo. San Francisco, Calif. _ 
Cincinnati, 0. Los Angeles, Calif. Seattle, Wash. 
Mexico D.F., Mexico St. Louis, Mo. 


Minneapolis, Minn, Toronto, Ont. 
Mobile, Ala. 


GRAHAM MANUFACTURING CO., INC. 


415 LEXINGTON AVENUE, NEW YORK 17, N. Y. 


Cuemicat 10, 1958 


= 
Coral Gables, Fla. 
i 
q 
| 
191 


High-Pressure Pumps * Controlled Capacity Pumps * Chemical Feed Systems pointed production manager 
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NAMES ... 
plastics division at Texas 
City, Tex. 


controlled capacity 


PUMPS 


Accuracy and low maintenance to 
meet fluid proportioning require- 
ments in Chemical Processing, Re- 
fining and Boiler Feed Applications. 


Philadelphia proportioning pumps feed pre- 
cisely metered fluids or slurries into low or 
high pressure systems in nearly any desired 
ratio with flow, temperature, pressure, con- 
ductivity, PH and other controlled process 
variables. Control may be manual or auto- 
matic—with electric, hydraulic or pneumatic 
systems. 


Models may be obtained to handle a great 
variety of “tough,” corrosive and viscous 
materials. Write for full information, 


HILADELPHIA Rump 


Division of American Meter Co. 
13500 Philmont Avenue, Philadelphia 16, Pennsylvania 


Marlin G. Geiger, in addition to 
his present position with 
W. R. Grace as executive vice 
president in charge of chem- 
ical divisions, has been named \ 
president and chairman of the 
board of the newly formed 
International Metalloids, a all 
Puerto Rican subsidiary of 
Grace International S. A. The 
new company will produce 
ultra-high purity elemental 
silicon. 


Donald A. Bender has_ been 
elected vice president of Car- 
win Co., North Haven, Conn. 
His duties will be broadened 
to include responsibility for 
the operations of the com- 
pany’s chemical division. 


Kenneth A. Matticks has been 
named to the newly created 
post of manager of product 
development for Crucible 
Steel Co.’s_ stainless steel 
sales division. In his new 
capacity, Matticks will be re- 
sponsible for technical and 
other services to Crucible’s 
stainless steel customers. 


H. J. Hodgins, of Vancouver, 
B. C., has been appointed vice 
president of the timber di- 
vision of Crown Zellerbach, 
Canada, Ltd. 


J. E. Helbig and G. M. Marcus 
are new members of Humble 
Oil & Refining Co.’s research 
and development division at 
the company’s Batown, Tex., 
refinery. 


Paul J. Franklin, Jr., has been 
promoted to the post of as- 
sistant operations manager 
and Howard L. Weightman to 
the job of field service man- 
ager with Kaiser Gypsum Co. 
Both men will be headquar- 
tered in Oakland, Calif. 


Donald F. Mastick has been ap- 
pointed to the position of as- 
sistant to the vice president, 
research and development, 
with Stauffer Chemical Co., 
Richmond, Calif. 


Gradon F. Willard has been ap- 
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of the Muskogee division, 
Callery Chemical Co. Oscar 
J. Seltzer, safety engineer; 
Stanley E. Dale, chief process 
engineer; Howard E. Harlan, 
area superivisor and Robert 
L. Scholtz, project engineer, 
have been transferred to the 
Muskogee division. 


Robert C. Wheeler and Alfred 
S. Wells have been named 
executive vice presidents of 
Corn Products Refining Co. 
Wheeler will be responsible 
for personnel and public re- 
lations; Wells, for purchas- 
ing. 


Raymond J. Severson, former 
assistant general sales man- 
ager of Ampco Metal, has 
been named manager of the 
company’s new branch in 
Garland, Tex. 


Fred Walworth has been named 
manager of Archer-Daniels- 
Midland Co.’s fatty acids de- 
partment. 


Henry L. Ford has been elected 
a vice president and W. 
Chamberlain Hale an _ as- 
sistant vice president of Ten- 
nessee Eastman Co. 


Dewey H. Nelson has been pro- 
moted to assistant manager 
of Becco Chemical Division, 
Food Machinery and Chem- 
ical Corp. He will continue as 
sales manager, a position he 
has held since last Novem- 
ber. 


Van Zandt Williams has been 
named executive vice presi- 
dent of the Perkin-Elmer 
Corp. Before joining the firm 
in 1948, Williams was with 
American Cyanamid at its 
Stamford, Conn., research 
laboratories. 


Thomas E. Smith and Walter J. 
Blaha have joined the chem- 
ical plant engineering depart- 
ment of Pittsburgh Coke & 
Chemical Co. 


C. E. Frick, 34-year veteran at 
the Dutch Brand Div. of 
Johns-Manville Corp., has 
been promoted to the newly 
created post of manager of 
technical services. 


LOW DOWNTIME 


\ 


with plate and frame 
SPERRY FILTER PRESS 


If your present filter system is inadequate to meet increased 
production demands .. . if excessive shutdowns, cleaning and 
manpower problems are dragging out your filter cycle so as to slow 
down your production cycle — now is the time to investigate all 
the advantages of a plate and frame filter press — as modernized 
and custom engineered to your particular application by 
D. R. Sperry & Company. 


Through extreme versatility of design, a Sperry Filter Press can 
simplify the most complex filtration requirements. Varying batch 
sizes .. . incompatible products . . . cake removal . . . and constant 
cleaning cease to be problems. Instead — the cycle is reduced... 
filtering area and pressures are increased . .. downtime losses are 
reduced to a minimum... . and with labor-saving automatic closing 
attachments and plate shifting devices, complete control is 
reduced to a one man operation. 


Sperry Filter Presses are available in a design and capacity to 
handle any filterable mixture and any filter material .. . with 
center, side or corner feed; open or closed delivery; high or low 
temperature control; and your choice of labor saving devices. 


FOR A LOW-COST ANSWER TO YOUR FILTRATION 
PROBLEMS, SEE THIS SPERRY CATALOG ... 

an up-to-date fully illustrated reference manual of 
erection, operating, design and construction data and 
specifications. Mail coupon for your free copy today. 


D. R. SPERRY & CO., 
| D. R. SPERRY & COMPANY 


BATAVIA, ILLINOIS | Batavia, Ilinois 


| OO Send Free Sperry Catalog 


OO Have your Representative Contact us 
George S. Tarbox 808 Nepperhan Ave. 1 
Yonkers, N. Y. | 


Sales Representatives 


Name 
B. M. Pilhashy 833 Merchants Ex. Bldg., I 
San Francisco, Cal. 


Alldredge & McCabe 847 E. 17th Ave. | 
Denver, Colorado 
Address. 


Company. 


Texas Chemical Eng. Co. | 
4101 San Jacinto, Houston, Texas 5 
| City. State. 
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STURDY H-R HOSE | 
PASSES ACID TEST 


No one can afford to be careless with hydrochloric acid. That’s 
why this large Louisville, Kentucky, chemical plant uses rugged 
H-R acid hose. The dependable long performance and acid re- 
sistance of H-R acid hose can be counted on to meet the tests 
provided by the most corrosive chemicals. 

Here is a hose designed to carry all concentrations of arsenic, 
citric, gallic, hydrobromic, hydrochloric, phosphoric, and tannic 
acids; up to 50% concentrations of sulphuric acid, strong alka- 
lies such as ammonium hydroxide and sodium hydroxide, and 
many other problem chemicals. 

H-R acid conducting hose, acid pinch valve hose, and acid 
suction hose have been proved the safe, dependable hose on the 
job under the most vigorous use of chemical plants, steel mills, 
and tanneries. To find out how H-R products and services can 
help you, consult your classified telephone directory for the 
nearest H-R representative, or contact Hewitt-Robins, Stam- 
ford, Connecticut. 


© HEWITT-ROBINS 


CONVEYOR BELTING AND IDLERS...POWER TRANSMISSION DRIVES 
INDUSTRIAL HOSE...VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 


NAMES .. . 


OBITUARIES 


James H. Critchett, who retired 
in 1947 as vice president of 
several divisions of the Union 
Carbide and Carbon Corp., 
now the Union Carbide Corp., 
died December 18 at his home 
in Orleans, Mass. He was 71 
years old. 


John V. Hilton, 54, manager of 
International Paper Co.’s 
Long-Bell division at Cathla- 
met, Wash., died December 24 
following a heart attack. 


—EAVESDROPPING 


William J. Kroll* 


“We must offer 
the recalcitrant lone- 
wolf searcher a kind 
of asylum since this 
useful species is 
lately menaced by 
extinction.” 


“The fight of the individual 
against the collectivity in which he 
lives is as old as humanity, and it 
will never cease. 

“Our educational system, that is 
heavily contaminated with Sigmund 
Freud’s psychology of “no compul- 
sion” (which leads to conformism), 
has thrown overboard the pioneer 
and has tried to replace him by the 
democratic team. Granted that the 
latter cannot be avoided in devel- 
opment work, is the team justified 
in research? In group work, the 
individual has to conform, to sub- 
ordinate, and competition is ruled 
out since it would ruin mutual un- 
derstanding. 

“How is leadership going to be 
created in such a system? When 
teams are put to work to make 


February 10, 1958—Cuemicat ENGINEERING 


TS Ts! Ts Ts 
4 J 
| 
| 
> 
| 
194 


| 


important discoveries or inventions, 
they either flop awfully, or are far 
too costly. 

“The individual inventor pitches 
his ingenuity against the financial 
means of his team competitors. The 
Curies did not need more than a 
shack in which they worked to lay 
out the basis of our atomic age and 
to fulfill their mission. Fleming did i 
not need more than a few dishes * YA Sx12 MILL 
with cultures to create penicil- tg 

“In the United States, many lab- 
oratories of our country are over- 
gadgeteered and drowned in com- 
plicated equipment that frequently 
takes more time to fix, than to use. 
These instruments remove the 
searcher from his experiment, the 
recorder replacing the live observa- 
tion by man.... 


“We must offer the recalcitrant ; , your rofits thr e ways 


lone-wolf searcher a kind of an 


asylum, since this useful species 

is lately menaced by extinction. | DAY. PRODUCTION MILL 
High taxes, competition by gov- 

ernment and corporation labora- 
tories have made his life quite pre- 
carious. 

“What he wants is freedom first, 
to satisfy his mystic needs, the 
artist’s way.... 

To try to domesticate, collectivize 
and depersonalize him in a team are readily converted to either 
is therefore, psychologically speak- fixed or floating roll operation 
ing, a fatal mistake. He will keep e Day Hydra-Set available as 
his allegiance to the group only as optional equipment 
long as its goals coincide with his. ; 
If these don’t fall in his line, he 
will become sterile or quit. 

“But collectivization and mind 
conditioning has progressed. Indi- RY, 4x8 LAB MILL 
vidualism and deviationism, even 
when entirely ascetic, is frowned 
upon, here as well as in Russia, in 
both countries for different reasons. 
Another Steinmetz would probably 
be turned down at the plant doors 
as an eccentric, if he looked for a roll operation 
job with his old company today, ® Quick release hand- 
since he would not fit the pattern wheel adjustments 
of the psychologist’s organization @ Floor or bench model 
man. free? 

“Very great discoveries, in my 


opinion, still lie so close to the sur- 
face that they can be unearthed in mixing equipment DA means longer life span 


with little expense by nonconform- 
ing individuals with an inquisitive 
mind, with knowledge, with the holy THE J. H. DAY COMPANY 
urge to create, and who are willing DIVISION OF THE CLEVELAND AUTOMATIC MACHINE COMPANY 

to accept sacrifice as a way of life. 4926 BEECH ST., CINCINNATI 12, OHIO 


allows you to make more 

profit on short orders. 

Features include: 

e Rugged heavy duty 
construction 

e Feed hoppers 

e Day Hydra-Set as op- 
tional equipment 


saves time and money by vir- 
tually eliminating “downtime”, 
because of precision engineered, 
rugged construction. 
e Available in 10 x 22 and 

14 x 30 sizes 
e All standard production mills 


saves time because you 
get the answers quickly 
and accurately. 

Features include: 

e Either fixed or floating 


Quality equipment for baking, paint and varnish, printing ink, 
chemical, rubber, pharmaceutical, cosmetics, paper and pulp, 
views in an address accepting the 52nd explosives, food, ceramics, candy, soap, sugar and milk products. 
Perkin Medal of the American Section 
of the Society of Chemical Industry, at 
bos be ry Astoria, in New York, on Mexico: T. de la Pena e Hiios, $.A., Nazas 45-A, Mexico 5—D.F, 
anu > 
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Drain Valves 


The Strahman Drain Valve is the only 
valve that cannot clog up. ft is so de- 
signed that in the closed posi 
piston or ram extends up into the tank 
thus preventing any possibility of the 
outlet becoming plugged. 


In the open position, full and unob- 
structed flow is assured ag the piston 
is drawn down into the bonnet leaving 
a completely open passage the ma- 
terial passing through. 


Write direct for complet catalogue 


=, 


STRAHMAN 


VALVES, INC. 


16 HUDSON STREET 


NEW YORK 13, U.S.A. 


PEOPLE... 


FIRMS IN THE NEWS 


NEW LINES ™ 


Nuclear-Chicago Corp. is now 
offering a college nuclear 
engineering package which 
includes a small, water-mod- 
erated, natural uranium sub- 
critical reactor. 


Atomic Energy Waste Disposal 
Service has added an atomic 
waste container rental serv- 
ice. Rented containers placed 
on premises receive all radio- 
active waste prior to pickup. 


COMPANIES 


Bal-Tate Furnace Co., Royal 
Oak, Mich., has been formed 
to manufacture and sell a 
new liquid-glass heating fur- 
nace; rotating furnace pro- 
tects and heats with uniform 
covering of molten glass. 


Stephen F. Malaker Associates, 
Newark, N. J., has established 
an industrial consulting serv- 
ice offering technical, eco- 
nomic and legal advice in 
field of nuclear energy. 


Plas-Tech Equipment  Corp., 
with headquarters in Wal- 
tham, Mass., has established 
a complete consulting service 
for plastics industry. Firm 
also manufactures new high- 
speed plastic-testing machine. 


Interatom, a firm developing 
peaceful uses of atomic en- 
ergy, has been established in 
West Germany by North 
American Aviation and De- 
mag, AG., of West Germany. 


Crucible Steel International, 
S.A., is the new sales and 


service company for Crucible 
Steel Co.’s export markets. 


Process Power Corp., a new en- 
gineering and construction 
company located in New York, 
N. Y., offers a complete de- 
sign and construction service 
for industrial expansion and 
modernization projects. 


NEW 
FACILITIES 


Bakelite Co. will be producing 
15 million lb./yr. liquid epoxy 
resins by early 1959 from a 
new plant in Marietta, Ohio. 


Pittsburgh Plate Glass Co. will 
start construction in March 
on a multimillion-dollar win- 
dow glass plant located near 
Decatur, Ill. Completion is 
slated for mid-1959. 


Shell Oil Co. of Canada is due 
to start construction on a 
$600,000 solvent manufactur- 
ing plant at its Shellburn re- 
finery in Burnaby. Previ- 
ously, solvents for paint, 
varnish and dry cleaning in- 
dustries have been imported 
from the U. S. 


Ciba Pharmaceutical Products 
has opened a_ million-dollar 
laboratory facility at Sum- 
mit, N. J., devoted exclusively 
to industrial pharmacy re- 
search and development. 


Houdry Process Corp. is engi- 
neering a 20,000-ton/yr. de- 
hydrogenation unit for ANIC 
of Italy. The butadiene in- 
stallation will be located at 
Ravenna, Italy, where ANIC 
is erecting a synthetic rubber 
plant. 


Pfizer has opened a new plant 
at Santiago, Chile. Plant, 
equipped to produce fine an- 
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Spray 
POS 


materials 


brass, stainless steel, 

lead, hard rubber, hardened 
steel, tungsten carbide 

and many others. 


per distribution with | 
spray angle, capacity, 
impact and atomization to 
your specifications. 


to improve every spraying operation 


Improve performance, lower spraying 
costs with Spraying Systems spray 
nozzles. Prompt delivery. For complete 
information write for Catalog 24. 


SPRAYING SYSTEMS CO. 
3275 RANDOLPH ST. * BELLWOOD, ILL. 


ADVANCED SPRAY NOZZLE DESIGN FOR NEW 
DIMENSIONS IN CONTROL AND PERFORMANCE 


A FAITHFUL GUARDIAN THAT NEVER SLEEPS 


HENSZEY BOILER 
FEED REGULATOR 


Set it... Forget t 


Rest assured . . . you can always 
depend on this rugged Henszey 
Regulator. It automatically guards 
boiler levels night and day with 
untiring vigilance, Its Spartan sim- 
plicity and lasting strength insure con- 
stant, ‘‘care-free"’ operation. Nothing 
to get out of order . . . dependable. 
This compact unit installs right on 
the line without additional supports. 
Made for pressures up to 600 Ibs. 
in sizes up to 4 in. For information, 
write: 


HENSZEY COMPANY 
DEPT. E * WATERTOWN, WISCONSIN 


Representatives from Coast to Coast 


HENSZEY BOILER FEED REGULATORS 


Continuous Blowdown ¢ Distillation Systems Heat Exchangers Feed Ware hater 
Flow Indicators ® Proportioning Valves ® Also MILK EVAPORATORS and PRE-HEATERS 


CuemicaL Encingerinc—February 10, 1958 


Customn- built bow 
EFFICIENT 

| | DEPENDABLE 
SERVICE 


SSV PUMPS 


Enclosed Impeller 
and Open Impeller Types 


You’re sure of maximum service and 
output with minimum maintenance or 
production down time with Frederick 
SSV Centrifugal Pumps because each 
pump is custom-made to fit your par- 
ticular operation—whatever the consis- 
tency or type of liquid you’re moving. 


SSV PUMP FEATURES 


@ Pump sizes from 1” to 4” discharge 
openings. 

@ Pump capacities from 50 up to 700 
U.S. GPM. 

@ Heads from 30 up to 220 feet. 

@ Pumps speeds can be varied to suit 
the driving media and operating 
conditions. 


CONSTRUCTION ADVANTAGES 


Pump casings are vertically split for 
easy accessibility. Mounted on a swivel 
to permit placing discharge in any de- 
sirable position. Pump openings, both 
suction and discharge, flanged to per- 
mit easier connection and disconnecting 
to joints. One-piece impellers, securely 
attached to shaft by stout key and lock 
nut, or threaded, give long service. 
Pump bearings mounted in sturdy 
frame horizontally split for easier acces- 
sibility. Extra long stuffing box pro- 
vides for oversize stuffing. Mechanical 
seal also available for minimum leak- 
age. Pump coupling flexible for direct 
connection to drivers or can be arranged 
for belt drive. Pump speed, pump open- 
ings, etc. are selected to suit your 
particular requirements. 


Write for Bulletin No. 107 


FREDERICK IRON AND STEEL, INC. 
FREDERICK Est. 1890 MARYLAND 
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DENVER PROCESS EQUIPMENT 


DENVER Patented standpipe around propeller shaft 

assures positive agitation and circulation. 

(patented) Vx Patented wearing plate prevents sand-up on 

SUPER to shut-down. Heavy duty as well as acid- 

20’x 20’ = proof construction is available in both open- 

AGITATORS type, air lift and Super Agitator models. 
and MIXERS Please write for Bulletin No. A2-B4. 


A Denver Steel-Head Ball Mill will suit your 


8’x 20° able. Please write for Bulletin No. B2-B13. 


Heavy duty units, extra rigid track and ball- 
bearing wheels assure positive travel and 


DENVER 

E 16” to 60° timing of sample cutter. Available in stain- 
Automatic Cutter jess steel for acid and corrosive service. Wet 
SAMPLERS Travel and dry cutters. Central Control Panel for 


multiple samplers. Bulletin. No. $1-B4. 


DENVER Cast Steel Frame, manganese jaw and cheek 
Plates. Large diameter shafts reduce shaft 
Feed 3%, deflection and thus increase life of heavy- 
: duty, oversize roller. bearings in bumper. 
36"x 48” Setting easily controlled. Please write for 

CRUSHER Bulletin No. C12-B12. 


Accurately meters minute quantities of liquid 


DENVER ‘ from 0 cc to 2000 cc per minute. Float valve 

cc in tank permits connection of feeder to bulk 

Wet Reagent to storage device. Handwheel adjustment to 

2000 cc control amount of liquid is simple and ac- 

FEEDER curate. Used in multiples for higher capac- 

ities. Please write for Bulletin No, F6-B9. 

Special, patented design of segments in 

DENVER Denver Disc Filters use both gravity and 

: vacuum to give a drier filter cake. Drainage 

Disc is complete and positive, with no blow-back.. 

Simple, low-cost, dependable construction. 

FILTER Quick delivery Also Drum and Pan Fillers. 
Please write for Bulletin No. FG-B1. 

orp is the selective separation of par- 

| ticles from each other in a liquid pulp by 

DENVER means of air bubbles. More large plants are. 

“Sub-A” installing Denver * ‘Sub-A‘s’ for their entire 

41. 
tati job, they give maximum 
FLOTATION recovery at a low cost per ton. Dependable, 


low-cost, simplified continuous operation. 
Please write for Bulletin No. F10-B81. j 
3 

A mechanically operated, longitudinally re- 
DENVER i ciprocating table consisting of a deck hav- 
_ ing a plone surface partly riffled and a tilt-, 


Wilfley 5 to 150 ing device. it separates moterials into bonds 
Concentration 1/24 Hrs. sands with excel-. 
ent results. Ideal for separation of groups, 
TABLES of particles having a similar range of spe- 
H cific gravities. Write for Bulletin No. T1- 2 
? Batch and continuous test models of Crushers,’ 
Screens, Ball Mills, Pulverizers, Rod Mills,’ 
DENVER Batch Classifiers, Agitators and Mixers, Pulp Dis- 
tributors, Feeders, Flotation Machines, Pumps, 
LABORATORY or Thickeners, Filters, Dryers, Tables, Samplers. 
EQUIPMENT Continuous Resuits obtained on Denver Laboratory Equip- 
ment con be duplicated by cial ma- 
chines. Please write for Bulletin No. LG3- on 
' 1 Available in severol types: Direct Heat, In- 
DENVER i et direct Heat, and Steam Tube. Let DECO En-: 
Standard 2 gineers solve your drying problem. No dryer 
5’x 40° problem too smoll or too large. Please write 

DRYERS pone larger for Bulletin No. D4-B2. 


“The firm that makes tts frtends happier healthier and wealthier’ 


DENVER EQUIPMENT COMPANY 


1400 17th Street © Phone CHerry 4-4466 © Denver 17, Colo. 


See Our New Catalog Starting on Page 647 CEC 


DENVER 3’x 2’ particular need. Five types of discharge trun- . 

Steel-Head nions. All-steel constroction. Low initial cost 
to due to quantity production. Quick delivery. 

BALL MILL Laboratory and pilot plant mills also avail- 
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tibiotics and other pharma- 
ceuticals, has capacity enough 
to supply needs of Chile and 
other nearby countries. 


General Tire & Rubber Co. re- 
cently opened a new $10-mil- 
lion copolymer unit at Odessa, 

Tex., capable of turning out 

50,000 tons/yr. rubber. 


Phillips Chemical Co. is in pro- 
duction at its new 180-mil- 
lion-lb./yr. ethylene plant at 
Sweeny, Tex. Part of produc- 
tion goes into Phillips’ Mar- 
lex rigid polyethylene. 


Stauffer Chemical Co. will 
swing into commercial pro- 
duction of Trithion, com- 
pany’s organic phosphate 
pesticide, prior to next crop 
season. Plans call for a 
multimillion-lb./yr. plant at 
Henderson, Nev. 


Du Pont Co. has placed two 
domestic synthetic rubber 
plants on stream—Montague, 
Mich., neoprene plant has 50 
million lb./yr. capacity, Hyp- 
alon plant at Beaumont, Tex., 
has 15 million Iib./yr. ca- 
pacity. A _ third neoprene 
plant is being erected in Lon- 
donderry, Northern Ireland. 


Stillman Rubber Co.’s Extruded 
Products Div. has expanded 
into a new 10,000-sq.-ft. build- 
ing alongside present facili- 
ties at Fullerton, Calif.; this 
completes a two-phase expan- 
sion program that boosted 
capacity 100% 


Union Carbide Corp. has 
awarded to Walsh Construc- 
tion Co. the construction con- 
tract for its new office and 
laboratory facility near Tar- 
rytown, N. Y. Buildings are 
scheduled for completion in 
summer of 1959. 


Alberta West Forest Products 
is planning a $25-million pulp 
and paper mill with a capac- 
ity of around 300 tons/day. 
Mill will be located in either 
Edmonton or Whitecourt ar- 
eas of Alberta. 


Callery Chemical Co. is adding 
a new ethylene unit at its 
high-energy fuel plant at 
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Muskogee, Okla. Foster 
Wheeler Corp. is handling 
design and construction. 


Ohio Chemical & Surgical 
Equipment Co., division of 
Air Reduction Co., has started 
production of nitrous oxide 
and cyclopropane at its two 
new Cleveland plants. Fa- 
cilities, totalling $1 million, 
have annual capacity of 240 
million gal. of nitrous oxide 
and 9 million gal. of cyclo- 
propane. 


Sinclair Chemicals is starting 
production of high-purity 
propylene at Marcus Hook, 
Pa. Plant’s output will be 
sold to Hercules Powder Co.’s 
plastic plant at Parlin, N. J. 


Wyandotte Chemicals Corp. has 
acquired ten acres near To- 
ronto, Ont., for future expan- 
sion of its Ford Division’s 
line of cleaning products. 


Aluminum Company of America 
is adding a seventh potline 
at its Point Comfort, Tex., 
plant. This 20,000-ton/yr. ad- 
dition will up plant capacity 
to 140,000 tons/yr. when com- 
pleted later this year. 


California Ink Co. has formally 
opened its new two-story re- 
search center at Berkeley, 
Calif. The $400,000 installa- 
tion houses eight ~self-con- 
tained laboratories. 


Canadian British Aluminum Co. 
has brought the first 45,000- 
ton/yr. unit of its new ingot 
smelter into production. Lo- 
cated at Baie Comeau, Que., 
plant’s second production line 
is slated for completion in 
spring of 1959. Two later 
units will bring total capacity 
to 180,000 tons/yr. and total 
investment to $200 million. 


Eastern Stainless Steel Corp. 
has opened a district sales 
office in Cincinnati, Ohio, cov- 
ering a five-state marketing 
area. 


Shell Oil Co. is erecting a new 
laboratory at its Norco, La., 
refinery. The 30,000-sq.-ft. 
installation will be completed 
in early 1959. 


ee . for 
TEMPERATURE 
RECORDING... 


One of the many uses for Auto-Lite 
Recorders is the application shown 
below . . . a natural gas field meter 
run. 


Auto-Lite Model “1000” Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading. 
Priced as low as $49.50. Manufactured to cus- 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 


Recorders and Indicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 


NEW YORK CHICAGO SARNIA, ONTARIO 


TEMPERATURE RECORDERS & TE 


It’s NEW! 
It’s EXCLUSIVE! 


A 100% 
PVC CHECK 
VALVE 


RUGGED 

VERSATILE 

TIGHT SEALING 

LOW PRESSURE DROP 


WILL LAST THE LIFE OF ANY PVC LINE! 


Technocheck is an exclusive valve 
principle developed and controlled by 
Techno Corp. It is employed in poly- 
vinyl chloride and in a variety of 
metals as well. 

In polyvinyl chloride, Technocheck 
is as resistant to corrosive gases, 
vapors and fluids as the piping sys- 
tem itself because the entire valve is 
made of PVC. Valve is rugged, versa- 
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tile, tight sealing and operates on 
low pressure differential. Made in 
sizes from 1” to 8” with flanged or 
threaded ends. Write for Bulletin: 
Technocheck-PVC. 


WEST 5TH STREET, ERIE, PA. 
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is a look at the 
potential. Why not let) your curiosity 
‘aroused to the potentiality of using tetéa- 
hydrofurfury! alcohol in your products r 
processes? 


| 


you CAN PROFIT FROM CURIOSITY ABOUT “oe 
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Curiosity about QO tetrahydrofurfuryl alcohol (THFA®) can be 
rewarding in many different ways to those who investigate it. 

Tetrahydrofurfury! alcohol is the starting point for such interest- 
ing compounds as dihydropyran, pyridine, glutaric acid, 4-hydroxy- 
valeraldehyde, 5-(2-tetrahydrofuryl) hydantoin. 

Solvent uses of THFA have attracted much attention. Its high 
boiling point coupled with complete miscibility with water makes it 
unique. Its solvency for resins, gums, dyes and complex organic 
compounds is excellent. 

Tetrahydrofurfury] alcohol esters of 2,4-D and 2,4,5-T are power- 
ful, low volatility brush and weed killers. 

QO Tetrahydrofurfuryl alcohol is readily available, safe to handle 
and now lower in cost. 

You can profit from curiosity about THFA. Bulletin 206, yours 
for the asking, gives you physical data, chemistry, uses and general 
information about this interesting chemical. 


The Quaker Oals Ompany 
CHEMICALS DEPARTMENT 


335Z The Merchandise Mart, Chicago 54, Illinois 

Room 535Z, 120 Wall Street, New York 5, New York 
Room 435Z , 48 S.E. Hawthorne Bivd., Portland 14, Oregon 
In Europe: Quaker Oats-Grcanproducten N. V., Rotterdam, 


The 
Quaker Qals 


Paris IX, France; A/S “Ota,” Copenhagen, S. Denmark 
In Australia: Swift & Company, Ltd., Sydney 
In Japan: F, Kanematsu & Company, Ltd., Tokyo 


The Netherlands; Quaker Oats (France) S. A., 3, Rue Pillet-Will, 


FIRMS .. . 


Netherlands State Mines _ is 
erecting a 7,000-ton/yr. poly- 
ethylene plant, becomes first 
large-scale producer in Bene- 
lux countries. Plant will ob- 
tain ethylene from coke-oven 
gas and use I.C.I. high-pres- 
sure process. 


Link-Belt Co. is opening a new 
district sales office in New 
Orleans. 


Georgia-Pacific Corp. has 
opened a new wood-products 
research center at Hillsboro, 
Ore., will develop new appli- 
cations for wood fibers. 


Archer-Daniels-Midland Co. is 
building a new plant at Col- 
ony, Wyo., to supply bentonite 
for the iron industry. Ben- 
tonite, an adhesive clay, is 
used in pelleting iron ore 
powder extracted from tacon- 
ite rock. 


Texas Co. is building a deep- 
water pier at its new Ana- 
cortes, Wash., refinery, will 
handle world’s largest crude 
tankers. Refinery will also 
feature a special water treat- 
ing plant which will purify 
all waste water before dis- 
posal into Puget Sound. 


Imeprial Oil Co.’s Ioco, B. C., 
refinery is undergoing a $2.3- 
million expansion to meet in- 
creasing demand for oil prod- 
ucts in British Columbia. Also 
under construction is a $4- 
million catalytic reformer 
unit expected to be completed 
next spring. 


Federal Telecommunication 
Laboratories has opened a 
22,400-sq.-ft. laboratory at 
San Fernando, Calif., that 
will be used for basic re- 
search in communication 
problems. 


Pittsburgh Plate Glass Co. is 
planning to build a multi- 
million-dollar, 350,000-sq.-ft. 
fiber glass yarn plant at 
Shelby, N. C. Unit will have 
16 glass furnaces with total 
capacity of 25 million lb./yr. 
of yarn. 


British Hydrocarbon Chemicals 
is building a _ high-density 
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(CURIOSITY Is THE KEY TO PROGRESS 
%, 


polyethylene plant at Grange- 
mouth, Scotland. Unit will 


use Phillips Petroleum’s low- A GUIDE TO 
HELP YOU 


pressure process. 


Diversey Corp. of Chicago has 


NEW... for the first time... 


purchased a five-building in- SE LECT 


secticide plant in Waco, Tex. 


Diversey will manufacture in- BETTER 


dustrial cleansing products, 
disinfectants and bactericides U | IONS 


for Southwestern markets. 


Scholven-Chemie, AG., W. Ger- 


man chemical manufacturer, Here’s a 
will build a 6,000-ton/yr. poly- 16-page 


ethylene plant at Gelsen- 


kirchen. Unit will produce HANDBOOK 
low-pressure _ polyethylene that gives 


from coke-oven gas via the 


Ziegler process. facts 


Bay Refining Corp., wholly- 
owned subsidiary of Dow 
Chemical Co., is upping re- 
finery capacity to 15,000 bbl./ 
day with addition of a new 
topping unit for crude oil 
processing. Company is also 
adding a 3,500-bbl./day cata- 
lytic reformer at the Denver, 
Colo., refinery. 


American Cyanamid Co. an- 
nounces expansion of its Mo- 
bile, Ala., plant to include 
manufacturing facilities for 
wax sizes to supply the 
South’s expanding paper in- 
dustry. 


Kerr-McGee Oil Industries has 
purchased a complete crude 
unit from Tidewater Oil Co. 
New unit, when installed at 
the Cushing, Okla., refinery, 
will have 23,000 bbl./day ca- 
pacity. 


Thermatomic Carbon Co. will 
double capacity of pelleted- 
carbon facilities at its Ster- 
lington, La., plant when ex- 
pansion program is completed 


and tells... 


THE IMPORTANT THINGS YOU 
NEED TO KNOW ABOUT UNIONS 


PRESSURE-TIGHTNESS comes when the seats are properly mated. 
“What Makes a Good Union” tells you how this is done. 


DURABILITY reduces service and operating costs . . . saves 
money. This new handbook gives you the facts on this. 


These and other important features of good unions, such as 
safety in handling, speed in making up, and individual factory 
testing, are clearly illustrated and discussed in “‘What Makes 
a Good Union.” 


Clayton Mark pioneered unions— produced the first steel 
union, the first forged stainless steel union, the first handle-bar 
union, the first orifice union, and originated many features 
which today make unions so trouble-free, long-lasting, and 
economical. 

The high points of this wealth of practical experience provide 
a liberal education in unions for contractors, piping superin- 
tendents, steam-fitters; maintenance men, and purchasing 
agents. “What Makes a Good Union” is a trouble-shooter’s 
handbook and an excellent text book for training new men. 
BE SURE TO WRITE FOR YOUR FREE COPY OF “What Makes a 
Good Union” so you'll have at your fingertips the useful, 
money-saving information contained in this easy-to-under- 
stand handbook. 


early this year. 
CLAYTON MARK 


Carpenter Steel Co. has opened 
a new mill branch warehouse 
and office in Chicago which 
will also serve as midwestern 


| CLAYTON MARK & COMPANY 
& COMPANY 11900 Dempster Street 


Since 1912 | Evanston, Illinois 


| Please send FREE copy of “What Makes a 


headquarters for its Alloy Originators and Manufacturers of | Good Union.” 


Tube Div. 


Armstrong Cork Co.’s research 
center at Lancaster, Pa., has 
added a new semiworks unit 
for conducting polymeriza- 
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STEEL UNIONS 


Look for these Clayton Mark brand names: 


PETRO HYDRO MARK ORIFICE 


HANDLE-BAR 


— 
) 
| 
t makes a good union?" 
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USE THIS COUPON TODAY 
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FIRMS @ @ @ 


tion research on a substantial 
seale. Crawford & Russell 
handled construction. 


Belfab Corp. of Agawam, Mass., 
manufacturer of welded 
metal bellows, is building a 
new plant at Daytona Beach, 
Fla., as first step in an expan- 
sion and decentralization pro- 
gram. 


Centrico, Inc., Englewood, N. J. 
has added a new testing lab- 
oratory to investigate special 

industrial liquid separation 

problems. 


Interchemical Corp. is consoli- 
dating its R-B-H Dispersions 
and Textile Colors divisions 
into a new Color and Chem- 
icals Div. with headquarters 
at Hawthorne, N. J. 


MERGERS 
ACQUISITIONS 


Champion Paper and Fibre Co., 
Hamilton, Ohio, has_ pur- 
chased half ownership of 
NRC Vaculite Corp. of Cam- 
bridge, Mass. The joint com- 
pany will launch a major 
program to commercialize a 
new vacuum-metallized paper 
for packaging. 


Penn-Mar Container Corp. has 
purchased Fibreboard Prod- 
ucts, Inc., wholly-owned sub- 
sidiary of Fibreboard Paper 
Products Corp. Sale included 
two paperboard converting 


plants at Philadelphia and 
Baltimore. 


Witco Chemical Co. has ac- 
quired the stearate depart- 


attractively illustrated. Send for your copy now. 


TEMPERATURE 
UNITED ELECTRIC's Type D5 Remote Bulb Temperature Control 
is a precision unit containing a micrometer adjustment for obtain- 
ing wide ranges and accurate temperature settings. This control 
has found extensive use in applications such as laboratory and 
industrial ovens, water baths, hot plates, etc. 
_ Temperature Ranges —150°F. to 200°F., 70°F. to 370°F., 100°F. to 650°F. 
- Switch Ratings......... 15 amps. at 115 or 230 volts A.C. Also 20 amps. or 
: D.C. switches on specification. 
{ Switch Types.......... N.O., N.C., or Double Throw — no neutral position. 
On-Off Differential... . Approximately 1.0°F. or 2.0°F. dependent on model. 
Adjustment............ Three-turn, calibrated knob rotated against graduated 
7 barrel. Readings and divisions equally spaced over 
entire range. Adjustment knob calibration 
screw. 
Electrical Connections...) Made to internally located terminal block via clearance 
hole in the enclosure. 
7 Capillary Tube Length Standard length six feet. Other lengths available. 
: Enclosure............. Die-cast aluminum case with black wrinkle finish. 
Other finishes available. 
7 Mounting.............. Control head surface mounted in any position by means 
a of dog ears. May also be flush mounted. 
Complete information on the Type D5 appears 
7 in Section 200 of UNITED ELECTRIC’s new 
: catalog. Section 200 contains detailed data on 
UE’s complete line of remote bulb temperature 
: controls. This information is clearly stated and 


controls 


OM P 


WATERT WN, 


“STREET, 


MASS. 


ment of Sun Oil Co. Acquisi- 
tion gives Witco production 
facilities for metallic stear- 
ates in four separate locations 
in the U.S. and one in Can- 
ada. 


Vulcan Materials Co. has 
merged Union Chemical & 
Materials Corp. of Chicago 
and Lambert Bros. of Knox- 
ville, Tenn., into Vulcan and 

has acquired seven other cor- 
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WHEREVER YOU NEED 
TO COOL A FLUID... 
and have a problem 

of water supply or 
disposal... use 
NIAGARA “AERO” 
HEAT EXCHANGER 


> Evaporating a very small amount of 
water in an air stream you can cool 
liquids, gases or vapors with atmos- 
pheric air, removing heat at the rate 
of input, controlling temperature pre- 
cisely. Save 95% of the cost of cool- 
ing water; save piping, pumping and 
power. You quickly recover your 
equipment cost. 

You can cool and hold accurately 
the temperature of all fluids, condense 


vapors, cool water, oils, solutions, in- 
termediates, coolants for mechanical, 
electrical or thermal processes. You 
have a closed system free from dirt. 
You have solved all problems of 
water availability, quality or disposal, 
maintenance expense is low. 

You may apply this to solvent re- 
covery, vacuum systems controlling 
reactions, condensing distillates, cool- 
ing reflux products. 


For more information, write for Bulletins 120, 124, 135. Address Dept. 


NIAGARA BLOWER COMPANY 
Dept. CE-2, 405 Lexington Ave., New York 17,N. Y. 


Niagara District Engineers in Principal Cities of U.S. and Canada 


2’ 3” Diameter x 16’ long 


DAVENPORT ROTARY 


FLASH FIRED DRYER 


DRYING ASBESTOS 


PRESSING — DRYING 
and 
COOLING Equipment 


Continuous DeWatering 
Presses 


ROTARY DRYERS 
Steam Tube, Hot Air 
and Direct Fir 


Atmospheric 
DRUM DRYERS 


ROTARY COOLERS 
Water and Air 


The above photograph shows a 2’-3” x 16’-0” DAVEN-: 
PORT Rotary Flash Dryer for drying asbestos. This is a 
package unit fired with natural gas, with complete auto- 
matic controls. Furnace output 1,250,000 B.T.U. 


Let our engineers consu!t with you on your Pressing, Drying and Cooling 
problems or send for our catalog “A”, For quick reference consult your 


Chemical Engineering Catalog. 


DAVENFO 


ACHINE’ AND 


Davenport, lowa, U.S.A. 
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ENGINEERING MATERIALS 
HANDBOOK 


Just Published. Gives answers to both 
routine and specialized questions regarding 
the choice of engineering materials. Con- 
siders materials from the viewpoint of 
engineering structures, machinery, and 
equipment, and includes technical tables, 
design information, structural characteris- 
tics, etc. Emphasis is placed on the 
fabricated forms of materials, their physical 
and mechanical properties, adaptations, 
advantages, limitations, comparison with 
each other, wear resistance, and other facts 
of design importance. Pre- 

pared by a staff of spe- 

cialists. Edited by Charles 

L. Mantell, Consulting 

Engr.; Newark College of 

Engrg. 1906 pp., 648 illus., 

$21.50 


INTRODUCTION 
TO 
HEAT TRANSFER 


New 3rd Edition, Just Published. Shows how 
to solve heat transfer problems in the fields 
of aeronautics, chemical, electrical, and 
mechanical engineering. Covers heat trans- 
fer fundamentals, applying calculations to 
design of feed-water heaters, condensers, 
boilers, internal-combustion engine 
cylinders, and fan coils. Takes up radia- 
tion—forced convection—heat transfer to 
boiling liquids—condensing vapors—variable 
heat flow, etc. By Aubrey I. Brown and 
Salvatore M. Marco, Dept. of Mech. Engrg., 
Ohio State U. 3rd Ed. 328 pp., 70 illus., $6.75 


PLANT DESIGN 
AND ECONOMICS FOR 
CHEMICAL ENGINEERS 


Just Published. Gives a comprehensive cov- 
erage of economic and design principles as 
applied in industrial operations and proces- 
ses. The various costs involved in industrial 
processes, capital investments and invest- 
ment returns, cost estimation, cost account- 
ing, optimum economic design methods are 
covered both qualitatively and quantita- 
tively. Generalized subjects such as waste 
disposal, structural design, and equipment 
fabrication are included. By Max S. Peters, 
Prof. of Chem. Engrg., U. of Illinois. 511 pp., 
illus., $11.00 


SEE THESE BOOKS 10 DAYS FREE 


McGraw-Hill Book Co., Dept. CE-2-10 
327 W. St., N.Y.C. 36 


Send me book(s) checked below for ™) days’ exami!- 
nation on approval. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs 
and return unwanted book(s} postpaid. (We pay 
delivery cost if you remit with this coupon—same 
return privilege. ) 

7 Mantell—Engineering Matis. Hdbk., $21.50 

| Brown & Marco—tntro. to Heat Transfer, $6.75 
C) Peters—Plant Des. for Chem. Engrs., $11.00 


(PRINT) 
Name 


Company 
Position 


For price and terms outside U. S. 
write McGraw-Hill Int’l., NYC. | 
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DOW CORNING 


SILICONE 
DEFOAMERS 


have proved their efficiency 
and versatility in countless 
applications. For example : 


1 OUNCE KILLS FOAM IN... 
| 625,000 Ib 


sodium bromide crystallization solution 


( 250,000 Ib 


molasses, vat dye solution, trioxide 
pickling solution, tall oil 


( 125,000 Ib 


phenolformaldehyde, urea formalde- 
hyde, asphalt, starch sizing 


) 62,500 Ib 


soft drinks, 70% caustic liquor, black 

liquor, sulfuric acid pickling bath 
Just a few drops of a Dow Corning SILICONE DEFOAMER can 
prevent mountains of foam . . . enabling you to utilize full pro- 
ductive capacity and put your processing into high gear. What's 
more, when you control foam, you eliminate the mess and waste 
ef boilovers. Whatever your foaming problem, a Dow Corning 
SILICONE DEFOAMER will help solve it at amazingly low cost. 


FREE SAMPLE and INFORMATION— 

To receive a generous trial sample of a Dow Corning Silicone 
Defoamer, return coupon below or write on your letterhead. 
No obligation, of course. 


first in 


silicones 
Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


| 

| TITLE Oil system, 

i Aq system. 
§ company Food prod 

\ Other. 

ZONE STATE 
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porations. The mergers and 
‘acquisitions expand Vulcan’s 
services. 


American Air Filter Co., Louis- 
ville, Ky., is planning to ac- 
quire the stock of Kennard 
Corp. of St. Louis, Mo. If 
transaction goes’ through, 
Kennard, maker of heating 
and cooling equipment, will 
be operated as a_ wholly- 
owned subsidiary of Amer- 

ican Air Filter. 


Texas International Sulphur Co. 
has acquired all equipment 
and assets of Standard Sul- 
phur Co. Acquisition helps 
Texas Sulphur in building 
Frasch process sulfur plant 
at Texistepec, Mexico. 


Aluminum Tubing Co., Jackson- 


ville, Fla., has changed its 
name to Roll-Weld Pipe and 
Tube, Inc. 


Cyanamid International is the 
name of the new division now 
handling all international op- 
erations for 
anamid. 


American Cy- 


REPRESENTATIVES 


Western Precipitation Corp. has 
appointed Process and Power, 
Inc., as sales agent for Multi- 
clone centrifugal collectors 
and Dualaire jet-cleaned fil- 
ters. 


Milton Roy Co. has four new 
engineering representatives: 
Brosey and Frew, Inc., In- 
dianapolis, Ind.; Bernhard 
Engineering Sales Co., Dallas, 
Tex.; Tate Engineering, Rich- 
mond, Va.; Jay Instrument 
and Specialty Co., Louisville, 
Ky. 


| 
| 
| 
| 
| | NEW NAMES *% | 
: | 
4 
| 


High pressure acetylene chemicals plant 


The Lummus Company headquarters 


385 Madison Avenue, New York, N. Y. 


Lummus New York is headquarters for 
design, engineering and construction 


Engineers and Constructors of More Than 700 Refineries, Chemical and Petro- 
chemical Plants of all Types and Sizes Throughout the World in the Last 50 years. 


The Lummus Company headquarters are at the business 
crossroads of the world in New York, ready to coordi- 
nate the engineering skills of over 3,000 permanent 
employees located in seven branch offices and subsidiaries 
throughout the world. 

A staff of more than 1,000 scientists, engineers and 
administrators contributes a wealth of skill and experi- 
ence — each in his chosen field—to handle the great 
mass of detail involved in a modern processing plant. 
Few single companies in the process industries can 
afford to maintain the reserve of industrial experience 
and engineering skill that characterizes the Lummus 
organization. 

In addition, Lummus maintains a 150,000 square foot 
Engineering Development Center in Newark, N. J., to 


bridge the practical gap between laboratory research 
findings and commercial plant operation. The Center 
has extensive pilot plant facilities in operation, and is 
equipped for designing and building new units. 

Several recent domestic projects of The Lummus 
Company (pictured above) are: a 200,000,000 lb. per 
year ethylene plant; the world’s first full scale, high- 
pressure acetylene chemicals plant; a beryllium metal 
plant; and a 600 ton per day coking unit designed for 
the heaviest charge ever fed to a coker. 

See Lummus on your next project. 

Branch offices of The Lummus Company are located at 
Washington, D. C.; Chicago; Houston, and Baton Rouge. 

Subsidiaries are in Montreal, Caracas, London, Paris, 
The Hague and Bombay. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
385 MADISON AVENUE, NEW YORK 17,N.Y. 
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VARIOUS TYPES—Generally speak- 
ing, stainless steels are divided into 
three groups: chromium, chromium 
nickel, and chromium-manganese-low 
nickel steels. Their corrosion resist- 
ance, hardenability, tensile strength, 
etc., varies with the proportion of 
chromium, nickel and other alloying 
elements each type contains. 

The chromium stainless grades are 
divided into two types: martensitic 
steels, which are hardenable; and fer- 
ritic non-hardenable steels. Both types 
are magnetic. The chromium nickel 
and chromium-manganese-low nickel 
stainless grades are austenitic steels, 
hardenable only by coldworking, and 
are non-magnetic. 

The principal chromium stainless 
steels of chemical industry significance 
are Types 410, 431 and 440A martensi- 
tic grades, and Types 405, 430, 442 
and 446 ferritic steels. Chromium nickel 
austenitic steels of principal import- 
ance are Types 302, 304, 316, 317, 
347, 309 and 310. In the more recently 
developed chromium-manganese-low 
nickel austenitic group, Type 202 has 
physical and mechanical properties 
closely approximating those of Type 
302—with the advantage of much 
lower nickel content and more ready 
availability in times of nickel shortage. 


PRINCIPAL GRADES—Industry has 
called for quite an extensive range of 
chemical and physical properties in 
stainless steels. To meet these require- 
ments, types have been developed 
which are best suited for a particular 
application: such as Types 316 and 317 
for extra corrosion resistance, Types 
309 and 310 for extra high temperature 
service, etc. Knowledge of these stain- 
less steel = is essential for en- 
gineers and designers to create a prod- 
uct that will best do the work for 
which it was intended. Complete data 
on AL Stainless Steels is available in 
the various publications listed below. 
- Of all the stainless steels, the grades 
most used in the chemical and allied 
industries are Types 304, 316, 317 and 
347 chromium nickel steels. The first 
three grades are also available in extra 
low carbon varieties to meet extreme 
conditions of fabrication or service 
which might carry the threat of inter- 
granular corrosion. Designated Types 
304L, 316L and 317L, these low carbon 
stainless steels are practically immune 
to carbide precipitation in the as- 
welded condition. Like Type 347, they 
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AL Stainiess Steels 
for the Process Industries 


permit the field-welding and _stress- 
relieving of material of any thickness, 
for example, without the hazard of 
intergranular Corrosion. 


REGULARLY SUPPLIED FORMS 
—Allegheny Ludlum Steel Corpora- 
tion is in position to furnish the various 
gtades of stainless steel in all of the 
commercial forms required by fabri- 
cators of these metals. These include: 
e Plates, including formed heads 

@ Sheets, either coiled or straight cut lengths 
e Strip, either coiled or straight cut lengths 
e Bars, rounds ... flats... hexagons... 


octagons . . . squares or special shapes 
Billets, for forging or upsetting 
Angles 
e Wire 


e Tubing, seamless or welded 
e Castings and smooth-hammered Forgings 
Extrusions 
© Clad stainless 

Information as to size ranges and 
mill tolerances are available in litera- 
ture devoted to detailed discussions of 
AL Stainless Steels. 


SPECIAL REQUIREMENTS —When 
selecting a grade of corrosion and heat 
resisting steel for a given application, 
it should always be borne in mind that 
laboratory tests, however carefully per- 
formed, can be expected at best to be 
only indicative of field performance. 
Variations in actual service conditions 
are so wide that a special study of the 
case at hand may be necessary at times. 
To that end, Allegheny Ludlum engi- 
neers and technical men are available 
for consultation on unusual problems 
involving stainless applications. 


FABRICATION—AL Stainless Steels 
may be easily fabricated by any of the 
usual processes—welding, drawing, 
blanking, machining, spinning, forg- 
ing, riveting, shearing, soldering, etc. 
In some instances, however, care must 
be exercised in handling of the material 
to preserve its corrosion or heat resist- 
ing properties. No one should under- 
take to fabricate any of the stainless 
steels without a full understanding of 
these handling procedures. Proper 


processing is fully discussed in Alle- 
gheny Ludlum literature—available on 
request. 


RESISTANCE TO ATTACK—There 
is a wide range of conditions under 
which AL Stainless Steels operate in 
resisting Corrosive attack at normal and 
elevated temperatures. Detailed infor- 
mation regarding their resistance to 
various media, heat resistance and 
strength will be sent upon request. 
See the publication list below. 


STAINLESS CLAD STEEL—Allegheny 

Ludlum Stainless Clad is available com- 

mercially in the following commodi- 

ties: 

© Double Clad—Stainless both surfaces with 
carbon steel core. In plates, sheets and 
strip. 

@ Single Clad—Stainless one side only; plates 
only 3/16” and heavier. 


Special clad materials on application. 


PUBLICATIONS AVAILABLE ——— 


The following list of technical and 
service literature is freely available on 
request; just ask for the bulletins 
which contain the type of informa- 
tion you need. 

Blue Sheets —An individual Blue Sheet, 
containing certified laboratory data 
on physical and chemical properties, 
etc. is available on each grade of AL 
Stainless Steel. 


Fabrication of Stainless Steels —Contains 
valuable data for your shop men on 
various methods of handling, forming 
and finishing stainless steel. 


AL Stainless Stee! in Chemical Process- 
ing—36 pages on various applica- 
tions, advantages, etc. of stainless in 
the chemical industry. 


Stainless Steel Handbook—A Case- 
bound book of 124 pages, containing 
complete data leading to the proper 
selection and fabrication, etc. of the 
correct grade of stainless for each 
application, 


@ Write to Allegheny Ludlum Steel Cor- 
poration, Oliver Bldg., Pittsburgh 22, Pa. 


ADDRESS DEPT. NO. CE-2 


5767 


For Stainless Steel in ALL Forms—call 


Allegheny [udlum 


Warehouse stocks carried by all Ryerson Steel plants 
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R&D Testing Center duplicates 
plant procedure for accurate analy- 
sis and trial of filters and process. 


Industrial’s Research and Development Division 
helps you select filters and study processes 
without disturbing production in your own plant. 


Maximum efficiency in filtration can only be gained by examining 
filters and the process in actual operation. 

To do this, Industrial can place at your disposal $250,000 worth 
of equipment and a staff of chemists, engineers and physicists 
experienced in the problems of liquid-solid separation. 

The Testing Center includes all types of pressure filters, batch and 
slurry tanks, heating and cooling systems, chemical addition systems, 
and various pumps... all interconnected with an ingenious valve and 
piping system. Any conceivable process condition can be 
duplicated at Industrial. Fluids can be routed from batch or 
slurry tanks to any filter to test its effectiveness, operating efficiency, 
and make rapid comparisons of filter types. The process itself can 
be studied thoroughly and comparative data on variations is 
obtained in minutes instead of days of costly experimentation 
in your plant. 

Industrial builds filters for your processes with the same scientific 
approach and practical engineering skills that produced this ad- 
vanced analytical center. 

Talking to an Industrial field engineer will put you in 
touch with the most capable staff and research facilities 
available today. Bring your filtration problems to Industrial. We 
will be glad to make analyses and recommendations. 


— 


‘New Research Center analyzes filtration 
under full-scale process conditions 


R & D Chemical Laboratory checks and main- 
tains quality control of influent and provides 
precise analyses of effluent during testing and 
research operations. 


ALL Tings 


Clips 


R&D Physical Lab.... analyzes densities, vis- 
cosities and other physical properties of process 
fluids . . . enables engineers to check filters and 
make pilot runs under simulated conditions. 


INDUSTRIAL FILTER & PUMP MFG. CO. 


5918 OGDEN AVENUE ° 
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WAGNER 
POLYPHASE 
MOTORS 


Type DP 
1 to 125 hp. 


These open type motors give 
DOUBLE PROTECTION... 
can be used in many places 
that formerly required 
splashproof motors 


Wagner Type DP Motors offer the double protection of 
rugged corrosion-resistant cast iron frames and dripproof 
enclosures so well designed that the DP Motor can handle 
many applications that formerly required splashproof motors. 


These Wagner Motors are built in the new NEMA ratings 
that pack more power into less space, are lighter in weight 
and are easier to maintain—only occasional lubrication is 
required. 

SLEEVE BEARING MODELS AVAILABLE 
The entire line of ratings through 125 hp. is available with 
steel-backed, babbitt lined sleeve bearings that have high 
carrying capacity and provide quieter operation. 
Let a Wagner Sales Engineer show you how these motors can 
be applied to your needs. Call the nearest branch office or 
‘write for Wagner Bulletin MU-223. 
1 te 125 HP—1750 RPM—40°C NEMA FRAMES 182 through 445U 


Wagner Electric @rporation 
6407 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES’ 
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DOUBLY PROTECTED — Wagner DP Motors offer the 
double protection of completely dripproof enclosures and 
rugged cast iron frames that can take rough handling 


and resist corrosion. 


CAN BE RELUBRICATED — These motors can be re-greased 
when desired for longer bearing life. Fresh grease can be 
added—old grease removed—through openings provided 


in the ball bearing housing. 


COOL RUNNING — Specially designed baffles direct cool- 
ing air through the motor to protect the stator windings. 
Blowers, cast as part of the rotor, move large volumes of 
air without noise or vibration. 
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A Insulators are installed at bottom and sides to support 
the bus and brace against short circuit forces. 


<4 Sloping aluminum bus is unsupported between buildings 
of different heights. Steel frames provide rigidity. 


Alcoa Aluminum Bus Serving 
Plant 


To transmit 30,000 de amperes at 550 volts from one recti- 
fier station to another, at a circuit distance of 700 feet, 
Ethyl Corporation engineers weighed the facts, then chose 
lightweight, corrosion-resistant aluminum bus conductors. 
In considering conductors, they found three big advantages 
with aluminum: it cost less per foot of conductor; weighed 
about 50% less than copper of the same current-carrying 
capacity; and, as a result of this lighter weight, also re- 
duced the cost of supporting structures for the system. 

This is the second aluminum bus conductor installation 
by Ethyl. The performance of the first, as well as its 
economy, led to this second installation. The bus system 
serves sodium-chlorine electrolytic cells. The natural oxide 
film on the aluminum protects the bus from further corro- 
sion. This protective film also improves the heat-radiating 
characteristics of the bus, permitting cooler operation or 
additional load-carrying capacity. 

Savings also appeared during installation. Shielded arc 
consumable electrode welding, because of its flexibility and 
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speed, was used for the welded joints. Most of the welding 
was done on the ground where the supporting beams were 
assembled, facilitating installation and increased safety. 

As in many industries, the electrochemical industry has 
found that bus systems of Aleoa® Aluminum are the modern 
answer to the need for economical power distribution. For 
complete information about Alcoa Bus Conductors, consult 
your local Alcoa distributor or sales office, or write to 
Aluminum Company of America, 2304-B Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


Your Guide to the Best 
in Aluminum Value 

ALCOA 
ALUMINUM | 


ELECTRICAL CONDUCTORS Exciting Adventure 
AND ACCESSORIES Alternate Monday Evenings 


ALUMINUM COMPANY OF AMERICA 
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Which is the best way to compress gas ? 


That depends. The compressor that’s right for small volume flow 


isn’t right for large volume flow—and vice versa. With the widest 


selection of compressors in the field, Carrier has the right 


unit for your process. Equally important, with greater experience 


handling more different gases in its compressors than 


any other manufacturer, Carrier offers application skill unmatched 


in the industry. Shown below are a Carrier Centrifugal 


Compressor for small volume flow and an Axial Flow Compressor 


for large volume flow. For complete information 


about them, call your nearest Carrier office. 


Or write Carrier Corporation, Syracuse, New York. 


For large volume flow beginning at 75,000 cfm, 
Carrier Axial Flow Compressors are the answer. 
This unit, rated at 276,000 cfm, was made for use 
in a butadiene plant in the southwest. Carrier Axial 
Flow Compressors offer distinct advantages for large 
volume flow. Their high efficiency effects a signifi- 
cant reduction in operating costs. And their de- 
pendability is proved—the hundreds now in use 
have given reliable service for a total of over 60 
million operating hours. Frame sizes are rated up 
to 600,000 cfm when operating on air. 


For small volume flow starting at 1000 cfm, 
Carrier Centrifugal Compressors are the answer. 
This unit, the smallest in the Carrier centrifugal 
line, is installed in a refinery in Texas. Carrier has 
manufactured compressors that withstand pressures 
up to 2400 pounds, are driven with drivers of 
over 10,000 hp and attain extremely low temper- 
atures. Their ability to run 24 hours a day, 7 days 
a week, year in and year out, is a matter of record, 
demonstrated in chemical, petrochemical and 
refinery processes in plants throughout the world. 


February 10, 1958—Cuemicat 


ax, 
a 
& 
Carrier) 
| 
4 
in 


NOW there’s a better pump 
for the toughest transfer service 


Goulds new self-priming Liquid Ring Pump 
pumps liquid... pumps air... pumps liquid and air 


SUCTION DISCHARGE 


VOLUTE 
PASSAGE 


SUCTION 
PORT 


INITIAL PRIME 


ECCENTRIC 
POSITION Now you can get quick and continuous self-priming with a pump that 


Jersedegatvepriang handles any combination of air and liquid. 

“8” PUMPING AIR ONLY This unique new Goulds pump puts centripetal action to work to 
eliminate manual priming and air binding. Even with loops or leaks in 
your suction line its high air handling capacity keeps the liquid moving. 

The pump’s impeller and a volute casing achieve the self-priming. 
The impeller forces liquids along the volute, building up pressure as the 
liquid moves to the narrow end. This pressure sets up a liquid piston 
action between each set of blades, forcing liquids to the center of the 
pump. The liquid piston forees any air entrapped in the center up 
through the outlet. 

The Goulds Fig. 2520 pump is available in all-iron construction, or 
in stainless steel for corrosive service. Offered as a mobile unit (as illus- 
trated), pump-motor unit, or pump only for V-belt drive. With |! o inch 
suction and discharge, the pump itself weighs 42 pounds. Capacities to 
60 GPM, heads to 80 ft. 

“C PUMPING LIQUID There’s a complete description of the pump in Bulletin 725.6. Write 
for a copy or contact your Goulds representative. 


GOULDS PUMPS, INC. 
Seneca Falls, N. Y., Main Office and Works 


BRANCHES: 
ATLANTA, 15 Peachtree Place, N.W. 


BOSTON, Room 314, 1330 Beacon Street 
Brookline, Mass. 


BUFFALO, 5475 Main Street 
CHICAGO, 53 West Jackson Blvd 
HOUSTON, 2314 Main Street 
PUMPS FOR INDUSTRY — sew york CiTY, Room 1503, 11 Park Place 
"PHILADELPHIA, 2099 North 63rd Street 
PITTSBURGH, Room 512, 
Bessemer Bidg., 104—6th Street 
TULSA, 543 East Apache Street, 
. 0. Box 6157 


West Coast Representative: GOULDS PUMPS Western, Inc., 1919 N.W. Thurman St., Portland 9, Oregon 
In Canada: The A. R. Williams Machinery Co., Ltd... .in all principal cities 
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helps to 
create 


HEADLINE 


products 


Industry has a new eins tool in 0-Toluenesulfonyl 
Chloride. This 98% pure ortho isomer can be used in building molecules 
for use in a wide variety of new products, from dyestuffs to pharmaceuticals; 
from plasticizers to herbicides. It is even possible that it is now being 
used in products you are making or have recently acquired. 
From the chemical name of o-Toluenesulfony! Chloride it is obvious that 
sulphur is a component of this compound...added evidence of the 
important role Sulphur plays in our industrial economy. 


*Product of Monsanto Chemical Company 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N.Y. 
811 Rusk Avenue, Houston 2, Texas 


Newgulf, Texas Spindietop, Texas 
Sulphur Producing Units . moss Biutt, Texas © Worland, Wyoming 
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Using Salt Efficiently 


by INTERNATIONAL SALT COMPANY, INC. 


Producing Crystal-Clear Brine 
Lowest Cost—by Self-Filtration 


Today, more and more companies are 
using a foolproof brine-making process 
that produces crystal-clear brine from 
rock salt, without using supplemental filter 
beds or other filtering devices. This process 
takes place in the “Sterling Lixator,” a 
rock-salt dissolver developed exclusively 
by International Salt Company. Operat- 
ing on International's principle of self- 
filtration, the Lixator produces a rock- 
salt brine so high in purity and so 
brilliantly clean and clear that it can be 
used in many operations formerly thought 
to require highly retined evaporated salt. 


BULK ROCK SALT SHIPMENTS UNLOADED 
DIRECTLY INTO STORAGE TYPE LIXATOR 


STERLING |. 
ROCK SALT | 


Here, briefly, is how self-filtration 
works in the Sterling Lixator: A Lixator 
is filled with Sterling Rock Salt. Water, 
admitted near the top, dissolves salt as it 
flows downward. While flowing down, the 
brine made in this way becomes fully 
saturated, and can dissolve no more salt. 
Still flowing down, this brine is completely 
filtered by the salt-crystal bed in the 
bottom portion of the Lixator. Thus, the 
Lixate Brine drawn off through a dis- 
charge pipe at the bottom of the Lixator 
is clean, pure, crystal-clear—and the 


STORAGE TYPE LIXATOR 


A. SALT STORAGE ZONE D. WATER INLET 
B. SALT DISSOLUTION ZONE E. BRINE OUTLET 
C. BRINE FILTRATION ZONE 


The Storage Lixator — designed for larger operations. This is a combination 
salt storage tank and dissolving tank. On delivery, rock salt is unloaded directly 
into the Storage Lixator. The rest is automatic. 


only source of power used is gravity, 
which costs nothing! 


Other Lixator advantages. In addition 
to this superbly clean, fully saturated 
Lixate Brine, a number of other advan- 
tages are yours, when you use a Lixator: 


e@ The Lixator permits salt storage and 
brine making at one location most con- 
venient to the point of salt entry. Pipes 
deliver brine to points of use. 


e@ Because Lixate Brine is piped to points 
of use, the work of moving dry salt from 
storage piles to other plant locations is 
eliminated. This can produce substantial 
savings in labor. 


@ The Lixator automatically controls salt 
feed, water feed, and brine discharge. 
Rapid, uniform brine production is main- 
tained constantly, because in the Lixator 
there is no bridging, caking, or channeling. 


Many types of Lixators are available 
from International Salt Company. In ad- 
dition to Storage Lixators, there are Silo 
Lixators and Sterling Model Lixators—in 
numerous designs to suit any plant layout. 
And every Lixator operates on the eco- 
nomical self-filtration principle. 


For expert advice on the particular 
Lixator type that will do the best job for 
you, phone or write the nearest district 
sales office, or write to us direct. One of 
our sales engineers will gladly show you 
how this remarkable brine-making equip- 
ment can help you use salt most efficiently 
and economically. 


Service and research 
are the extras in 
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Using salt efficiently in its many in- 
dustrial applications calls for technical 
knowledge and experience. International 
Salt Company has both. Plus a con- 
tinuing program of research and develop- 
ment in salt. These things can be put to 
work for you, in your plant, to help you get 
the most out of the salt or brine you use. 


* * * 


INTERNATIONAL SALT CO., SCRANTON, PA. 
Sales Offices: Atlanta, Ga. ; Chicago, Ill.; New Orleans, 
La.; Baltimore, Md.; Boston, Mass.; Detroit, Mich.; 
St. Louis, Mo.; Newark, N. J.; Buffalo, N. Y.; New 
York, N. Y.; Cincinnati, O.; Cleveland, O.; Philadel- 
phia, Pa.; Pittsburgh, Pa.; Memphis, Tenn.; and Rich- 
mond, Va. 


STERLING SALT 


PRODUCT OF INTERNATIONAL SALT COMPANY, INC. 
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If ever a compliment could cut 
the ground out from under a man 
— you just read it. Just make 
sure your management never 
says it about you. 

Once upon a time, business 
moved at a slower pace, and peo- 
ple and things were sort of tidily 
pigeonholed. So many companies 
were wedded to a single product, 
a modest plant, simple process- 
ing, comfortable competition, 
family ownership and one-man 
rule. 

Once upon a time, you could 
be a specialist in a particular 
part of a particular business, live 
within narrow walls, and every- 
thing was just dandy. No longer! 
Today, job isolation is stagna- 


tion. Companies, products, indus- 
tries, have cross-bred like crazy. 
Anybody’s business is every- 
body’s business. Being “fan ex- 
pert” is always essential in 
depth, lacks much in breadth. 
Look ahead, read ahead, get 
ahead. Open up this magazine, 
and start reading as you never 
have before. In the past, your 
eye instinctively has spotted the 
pages concerned with you and 
your job, and you’ve read this 
material and used it. Now, take 
the next big step. Read the stor- 
ies involving other job functions, 


other men’s brand of problems 
in your field. Get on speaking ac- 
quaintance with all the phases 
and facets of your business — 
what one McGraw-Hill publisher 
so aptly calls ‘‘Cross-Communi- 
cation.” 

You see — you, yourself, are 
really two men .. . one well- 
versed in your specialty .. . the 
other, well-informed on “the big: 
picture’. And this same one Mc- 
Graw-Hill publication is edited 
to satisfy both of you. How well? 
Read on, and be pleasantly and 
profitably surprised. 


McGRAW-HILL SPECIALIZED PUBLICATIONS 


The most interesting reading for the man 


most interested in moving ahead 
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JACQUES WOLF & CO. SOLVES PROBLEM: 


How to maintain constant, undeviating pressure 


in the production of highly corrosive chemicals 


Precise, non-fluctuating pressures must be maintained in continuous 
processes at the Carlstadt plant of Jacques Wolf & Company. Erratic 
pressure caused by drop in volumetric efficiency could ruin an entire 
batch of costly material. 


How Jacques Wolf solved the puzzle: Looking proven itself capable of continuous opera- 


for an answer to the problem of holding 
constant pressure, plus that of increasing 
production, Jacques Wolf called on Aldrich. 
Aldrich engineers designed a pump which 
provided the proper corrosion resistance, 
fluid velocity and wear characteristics to 
insure dependable, continuous operation. 


Result: After five months of use, the Aldrich 
Triplex Pump has met all guarantees and 


tion. Working 24 hour days, 6 day weeks, 
the Aldrich Triplex Pump provides the 
necessary pressure without fluctuation, 
efficiently handling both alkaline and acidic 
materials. 


We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you. 
Simply write Aldrich Pump Company, 3 
Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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A MESSAGE TO AMERICAN INDUSTRY © ONE OF A SPECIAL SERIE; 


Pay Of College Teachers... 
Where The Russians Are The Capitalists 


This editorial deals with a simple question about 
college faculty salaries: Which country pays its 
teachers better, Russia or the United States? It’s 
a good question, with a sadly embarrassing answer. 


That American college and university teachers 
are underpaid is not a novel observation. But what 
has happened to the economic status of their pro- 
fession can be put in more candid terms. As far as 
financial incentives are concerned, we have vir- 
tually socialized the academic profession. Teach- 
ing has become such a poorly paid career, with so 
little prospect of material reward for outstanding 
performance, that it simply does not attract enough 
highly qualified young men and women. 


Ironically, the Soviet Union has deliberately 
and successfully used capitalist incentives to 
improve its educational system. Although the 
Russians show an utter disregard of civil liberties, 
they pay their teachers well and confer on them 
all the prestige and privileges the Soviet society 
can offer. Russian professors, together with party 
officials and scientists, have become the privileged 
upper class of a supposedly classless society. 


Incentives To Be A Teacher 


To be a college teacher requires high intellectual 
competence and long, sometimes costly, formal 
training. Aside from the appeal of academic life, 
what incentive does college teaching offer bright 
young men and women? 


In the U. S., the average faculty salary is little 
more than the average income of industrial 
workers. According to the National Education 
Association, the average faculty salary is about 
$5,240. College instructors receive $4,100, associ- 
ate professors $5,730 and full professors $7,100. 


216 


The average income of U. S. factory workers in 
1956 was $4,580. 


Actually, workers in many industries — steel, 
automobile and petroleum, for example—earn more 
on the average than college teachers. And skilled 
workers often earn more than full professors at 
some of our colleges and universities. 


In Russia, on the other hand, the young So- 
viet graduate can see that it pays — aud pays 
very well — to choose teaching as a career. The 
head of a department in a Russian university can 
command a salary of about 6,000 rubles a month.” 
This is about eight times the income of the average 
Russian worker, who earns 750 rubles a month. 


The Russian professor comes off very well in 
terms of what his income will buy. It has been es- 
timated that, based on Soviet consumption pat- 
terns, 6.000 rubles a month is worth about $7,200 
a year — or higher than the average professor’s 
salary in the U. S. Of course, it is difficult to com- 
pare living standards in two countries as different 
as the U. S. and Russia. But particularly in the 
tield of science - where the salaries can run to 
15,000 or more rubles a month — it is clear that 
the Soviet professor enjoys a higher real income 
than that offered his American counterpart by a 
much more prosperous economy. 


Incentives To Be A GOOD Teacher 


Russia also offers much higher premiums 
than the U. S. to those who attain distinction 
in teaching. Teachers at the university level earn 
significantly more than teachers in high schools, 
and university instructors can look forward to a 
sharply progressive rise in earning power as they 


* Soviet Education for Science and Technology by Alexander 
Korol of the M.I.T. Center for International Studies. 
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How Faculty Salaries Compare 
With Industrial Wages 
(Worker’s Wage In Each Country = 100) 


IN THE U.S. IN RUSSIA 


700 
600 
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200 


---> 


WORKER'S WAGE 


Instructor Associate Full 
Professor Professor 


Instructor Associate Full 
Professor Professor 


*Sources: Center for international Studies, M.1.T.; National Education 
Association; McGraw-Hill Department of Economics 


advance to higher positions. The spread between 
the income of a full professor and the lowest aca- 
demic position is greater than fifteen to one. In 
addition, full professors can earn a healthy bonus 
if they are elected to membership in the Russian 
Academy of Sciences. 


In the U. S., by contrast, full professors on the 
average earn less than twice as much as beginning 
instructors. And many college professors earn less 
than public school teachers in large cities. Even 
a full professor’s pay does not compare with earn- 
ings in other professions or in positions in industry 
requiring similar training. The point was well sum- 
marized in a recent speech by Marion B. Folsom, 
Secretary of Health, Education and Welfare: “It is 
nothing short of a national disgrace that we are 
discouraging people who want to teach by offering 
salaries that are far below the levels justified by 
their training and far below the levels which others 
are willing to pay.” 


Our colleges and universities, as well as our 
teachers, find themselves in a serious predicament. 
Faced with a shortage of both funds and teachers, 
they cannot reward distinguished performances. 
Limited resources for salary increases have gone 
predominantly to the lower ranks, so that an ade- 
quate number of teachers could be retained. Mean- 
while, potentially fine teachers are being siphoned 
off into better paid occupations. 


The shabby treatment of our teachers threat- 
ens to undermine, not only our educational 
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standards, but our free enterprise system itself. 
There is the recent example of a liberal arts college 
which discovered that five of its graduating seniors 
were being offered starting salaries higher than 
those paid any of their professors. It would be sur- 
prising if experiences like this did not place a 
strain on the enthusiasm with which these pro- 
fessors deal with some key aspects of American 
capitalism. 


Also important is the role education is playing 
in the cold war with the Soviet Union. The Rus- 
sians have made great strides in raising the quality 
of their education -- particularly in science and 
engineering. Both the number and the technical 
calibre of their graduates are impressive, as recent 
Soviet achievements testify. These successes owe 
much to the generous economic treatment the Rus- 
sians have given their teaching profession. 


A Standard For Faculty Pay 


Earlier editorials in this series have outlined 
various ways American business can help relieve 
the financial plight of our colleges and universities. 
They have suggested that private contributions to 
higher education should average at least $400 mil- 
lion a year over the next ten years if faculty salaries 
are to be raised to adequate levels and our colleges 
are to be able to meet increasing operating costs. 


Another standard for raising faculty salaries pro- 
posed by an American businessman is this: “When 
a teacher’s income gets up to a point where you 
will suggest to your boy that he ought to give some 
thought to teaching as a profession, then we may 
be approaching the right figure.” 


Russia clearly has set her teaching salaries 
well above the “right” figure. We are nowhere 
near it. What this adds up to is that the Com- 
munists — not we — have become the shrewd 
capitalists in the vital field of education. 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nation-wide developments. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text. 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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READER SERVICE... 


EDITORIAL REPRINTS 


Still available: These highly popular and valuable 
editorial reprints from past issues of Chemical Engineering. 
They'll help keep you on top of your profession. 


@ Processes and Costs 


48 Cost Estimation II — 17 articles 
O pp. May ‘54 ($1.25). 
52 Heat Exchanger Design — Here 
are useful shortcuts (75¢). 
56 Cost Index—Subject index to 351 
cost estimating article (50¢). 
65 Cost Index—-Supplement to above 
subject index (35¢). 
69 Plants & Processes—lInventry of 
1955 (75¢). 
84 Plants & Processes—Reprint from 
1956 Inventory Issue (75¢). 
104 Thermodynamic Properties of Hy- 
drocarbons—(50¢). 


@ Feature Reports 


4 Fluid Flow — Fifteen authoritative 
articles ($1). 

21 Pumps — How to select the one 
you need for your job (50¢). 
Process Instrumentation — 48-p 
report and 16-p. chart ($1). 
Size Reduction — Updating major 
pieces of equipment (50¢). 
Petrochemical Processes—(50¢). 

Solids Feeders—(50¢). 
Fluidized Solids—(50¢). 
Strain Gages—(50¢). 

Entrainment Separation — Equip 
ment and performance (75¢). 
Process Piping — Roundup of pip 

ing valves, fittings (75¢). 
Conveyors & Elevators—Solutions 
to bulk moving problems (50¢). 
Mixing — Understand this univer 
sal operation, 48 pp. (75¢). 
Lubrication — Of chemical equip 
ment for plant engineers (50¢). 
Binary Distillation —- Theory and 
equipment (75¢). 
lon Exchange—A chronical of re 
markable advances (75¢). 
Solids-Liquids Separation — Know 
how in 1955 ($1). 
Solids-Glas Contacting—!ntegrated 
background (50¢). 


89 Nuclear Industry — And the role 
of chemical engineers (50¢. 

91 High Temperature Technology — 
Materials and processes (50¢) 

92 To Select Best Pump Seal -— 
know-how reprint (50¢). 

93 Biochemicals Processing -—— The 
total picture (50¢). 

95 Process Control—The comprehen 
sive June report ($1). 

96 Guide to Process Instrument Ele- 
ments — The “hardware” of 
process instrumentation (50¢) 

98 Odor Control—(50¢). 

99 Flowsheet Speed Engineering 

Cc icati (50¢). 


102 Cost Control Systems. A report- 
(50¢). 

105 Water Conservation—(50¢). 

106 Petrochemical Plant Directory, 
1957—(50¢). 


® Materials of Construction 


35 Industrial Plastics -—— How and 
where to use (50¢). 

38 Stainless Steels — Properties and 
corrosion data (75¢). 

79 Lead Installation — Best designs 
for many uses (50¢). 

88 17th Biennial Report — 34-p. re 
view: protective linings ($1) 


@ CE Refresher Series 


Thermodynamic Principles——(50¢) 
Compression & Expansion—(50¢) 
Chemical Equilibrium—(50¢). 
Hemogenous Kinetics—(50¢) 
Catalytic Kinetics—(50¢). 
Interpreting Kinetics—(50¢). 
Simple Reactor Design—(50¢) 
Complex Reactor Design——(50¢) 
Catalytic Reactor Design—(50¢ 
Reactor Design Problems—(50¢). 
Physical Equilibrium I—(50¢) 
Physical Equilibrium 
Design Reference File—(75¢). 
Fluid Flow Equations—(50¢). 


Order Now: 
Use your reader service postcard for the 
fastest delivery. Pay when billed. 


Moving Bed Processes —— Theory 
and applications (75¢). 
Solids Concentration — Survey of 


Perfectly tight, no leak 
connection in seconds. 
OPW Kamloks couple and 
uncouple instantly _re- 
gardless of “hook-up”. 


Write for Free Bulletin F-10 


JORDAN CORPORATION 
Industrial Sales Division of OPW Corp. 
6013 Wiehe Road * Cincinnati 13, Ohio 
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techniques (50¢). 
Bio-oxidation— Theory, design and 
practice (50¢). 
Drying—Methods, equipment, de 
signs and costs (75¢). 
Industrial Statistics—How to use 
data effectively (75¢). 
Fermentation—A total picture of 
its chemical technology (50¢). 
Liquid Proportioning—Equipment, 
methods and uses (50¢). 
linflation —- How to predict the 
shrinking dollar (50¢). 
Handling Compressible Fluids—An 
over-all view ($1). 
Liquid-Gas Contacting—A practi- 
cal operation study (75¢). 
Mechanical Seals—How to select 
and use (50¢). 
Professional Registration — Helps 
for PE-minded ChE’s (50¢). 
Foams in Chemical Technology— 
How to use and control (50¢). 


New Series Reprints . 


The entire series by Max Leva on 

Flow Through Packings and Beds 

is available in three reprints: 

103 Packed Towers—(50¢). 

107 Fixed and Moving Beds-- 
(50¢). 

108 Fluidized Systems—(50¢). 

Nine installments of the series on 

Estimating Engineering Properties 

by Wallace Gambill now ready in: 

94 Predict eee Conductivity 
—(50¢ 

109 Predict Capacities — 
(75¢). 


Coming ... 
111. Extractive Metallurgy——(50¢). 
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Products 
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your pick from the hundreds of items now being offered. 
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Conveying systems .......... 112, R228 
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Crushers, jaw, bul. C12-B12....... 198d 
Demineralizers, cat. 127.......... R226b 
Distributors, tower, bul. TA-30....... 66 
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Dust collectors 
Bulletin 32 
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Dust filters 
223 
Ejectors, steam 191 
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Temperature, cat. 200............202 7 7 


PRODUCTS ... 


Heat exchangers 
Buls. 120, 124, 135 

Heat transfer apparatus 
Bulletin HT-1 

Heaters 
Dielectric, bul. 15B6431C 
Radiant 

High pressure equipment 
Bulletin 1157 


DUST CONTROL NEWS 


Induction units 
Instruments, viscosity 
Insulation, pipe 


Jet apparatus, bul. J-1 
Joints, expansion, folder AD-137 


Kilns, rotary, bul. 1115 


Linings, Teflon, bul. AD-158 
Loading arms 
Lubrication systems 


Materials, rubber & plastic 
Bulletin CE-50 


Metals, non-ferrous FELT MEDIA 
Mills 


WOVEN CLOTH 


Motors e e 
"Bulletin, M2233 Here’s why felt filter media traps dust BETTER! 
Immersible 
This magnified view of filter media makes it easy to see why felt is more 
“ efficient than woven cloth. With cloth, the average opening between thread 
Nosaiee, seeeg strands is above 10 microns. Felt, however, is made up of closely matted 
Ontalor 1 fibres and the air travels a tortuous path between the thousands of individ- 
val fibres. For all practical purposes, the resistance of these media is the 
same. That's why felt filtering media (wool or synthetic) is used exclusively 

in all filters made by DAY. 


Packing, valve Consider this important fact. What happens when these two media 


Ovens, bul. 


Parts, Teflon 
Pipe 


Bulletin 80 
Bulletin CE-56 
Bulletin 351 


are cleaned? Woven cloth is cleaned by shaking, rapping or low velocity 
reverse air. In many cases woven cloth is overcleaned, permitting leakage 
until openings between strands are again plugged with dust. The overall 
performance is one of erratic back pressure and filtering efficiency. With 
DAY filters the porosity of the felt media is maintained by automatic coun- 
ter flow air. Back pressure doesn’t vary and peak filtering efficiency is 


Polyvinyl chloride, bul. 24 
Saran-lined 
Stainless-clad 


Pipe & sheet 


Platinum Whether your problem is collecting and re- 
Polyvinyl chloride, bul. 80-3 covering valuable dust or controlling danger- 
Porcelain, chemical lan ae oot waren ous or obnoxious dust; write for our free bul- 
letin ‘DUST FILTER FACTS.” Read this bulletin 
carefully before you decide on any dust filter. 
It contains useful charts and air engineering 
Pumps data. It also contains more information about 
Bulletin G.T.A./TLP-57 aie the many services and equipment available 
Bulletin 107 R Pras from DAY. Write toDAY for Bulletin F-75. 
Bulletin 725.6 
Bulletin 58SC 
Bulletin S-146 
Acid, bul. CE-55 
Gear, bul. 17-A 
Proportioning 
Vacuum 
Cat. 752 & bklet 755 wltes, 
Pumps & valves SOLD in UNITED STATES by ~ “ MADE and SOLD in CANADA by 
Pyrometers, bul. 64-E The DAY SALES Company The DAY Company of Canada Limited 
856 Third Ave. N.E., Minneapolis 13, Minn. sca seer P.O. Box 70N, Fort William, Ontario 


constantly maintained. 


Process equipment.122, 151, 174, 175, 198 
Propellers 


Recorders 
Regulators 


Humidity =EQUIPMENT ONLY OR A COMPLETE SYSTEM 


Voltage 


Representatives in Principal Cities 
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: 
Hoists. aif, bul. OO... 
‘ ‘ 
“tt 
|) 
Mixers ....... : 
Plastic 
ais 


INQUIRIES ARE ANSWERED PROMPTLY— 
Whenever you call or write for infor- 
mation on prices, availabilities or 
service, you get a prompt reply. 


DELIVERIES ARE MADE ON TIME— 
Orders for the most frequently used 
types of wire cloth are promptly filled. 
If we can’t supply what you want 
from our complete stock, we’ll schedule 
our looms to get it to you as soon as 
possible. 


INSTALLATIONS ARE CHECKED—At 
Cambridge, orders aren’t filled and 
forgotten. Our own sales engineers 
follow up your order to make sure our 
product is giving you the best possible 
service. 


QUALITY, OF COURSE—Individual loom operation and countless 
checks on mesh size and mesh count assure you of highest quality 
wire cloth when you specify Cambridge. 


Let us quote on your bulk or fabricated wire cloth needs. Samples for inspec- 
tion or test purposes are available upon request. Call your Cambridge FIELD 
ENGINEER. He's listed in the phone book under “Wire Cloth.”’ Or, write direct 
for FREE 94-PAGE CATALOG and stock list giving full range of wire cloth avail- 
able. Describes fabrication facilities and gives useful metallurgical data. 


The ae Wire Cloth Co. 


METAL 
common 
BELTS 


OFFICES 


224 


PRINCIPAL 


SPECIAL 
METAL 
FABRICATIONS 


Department G, 
Cambridge 2, 
Maryland 


INDUSTRIAL CITIES 


PRODUCTS... 


Rotameters & flow indicators 
Bulletin 18-RA 
Rubber & plastic materials 


Samplers, bul. S1-B4 
Scales, bulk 


Separators, air . 
ulletin 087 


Spray head 
Steels, stainless 


Stills, cat. “G” 
Stills & demineralizers 
Catalogs 127-A & “G” 


48, 206, 206a, 206b 
206c, 206d 


Tables, concentration 
Bulletin T1- 
jn metal, cat. 56-G 


Testing equipment 
Thermo-panels, buls. 355 & 258. .BR237 


Tractor-shovels 

Transmission 
Buls. A-640-A, A-638, A-606-A..172-3 

Traps, 

Trucks, self-loading 


Tubing 
bul. 356-H 
Plastic, bul. 66 
Pyroceram 
Stainless steel 


Turbines, steam, bul. 135 


Unions 


Circular "AD DO 680" 
Bulletin V-1 
Check 


Lubricated plu 
Book 39, section 5 
bul. NV-2 


Water supp 
Bulletin 


Weldin 
Bulletin FB504 


Wire cloth 


SERVICES 


Blimp skin, dacron 


Construction 
Construction & design 
Conversion factors 


Fire extinguishers, cat. P-40 
Ion exchange metallurgy 


equi 
Bulletin LG3- 


Laboratory 
Laboratory, hazardous mixing 


Respirators 
Solvent recovery systems 
Tank vents & flame arrestors 
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LOOK WHAT HAPPENS 
Call 
INDUSTRIAL 
AND + CREEN Bulletins 5-2 & C-1.............R187 
Bulk or Fabricated Parts 
| 
, 
AF 
ia 
a Bulletins 80 & 351.............174c 
f| Water conditioning .................27 
j Water processing equipment......R226 


TECHNICAL LITERATURE 


READER SERVICE . . . 


EDITED BY N. J. DEGENHARDT 


® Want to build up your files and keep them up-to-date? 


You can get any publication in this comprehensive guide— 


free—just for the asking. 


® It’s easy—simply circle the item’s key number on the 


Reader Service Posteard and mail. Replies will come directly 


from companies offering the literature. 


Chemicals 


Construction Materials 


Acid, Peracetic 48 p. booklet in- 
cludes treatise on ~~ acid, 
reactions of epoxides. Also lists 
properties and cine uses of 12 
epoxides now available in research 
samples. Booklet F-40, 108. 

225A Union Carbide Chemicals Co. 


Alcohol, Tetrahydrofurfuryl QO 
tetrahydrofurfuryl alcohol is read- 
ily available, safe to handle and 
now lower in cost. Bulletin 206 gives 
physical data, chemistry, uses and 
general information. 
200 oe Oats Co. 


Electrochemicals p. booklet, 
“Gifts of the Firebird” describes 
23 products of the high tempera- 
ture electric furnace. Includes in- 
formation on silicon carbide, zir- 
= oxide and carbide, boron. 


Norton Co. 


Alloys, Nickel-Base alloys 
are nickel-base materials with un- 
usual resistance to hot mineral 
acids, strongly oxidizing salts and 
Booklet gaseous Oxidants. New 

available. 
*Haynes Stellite Co. 


Coatings, Ceramic Extremely hard, 
chemically inert ceramic coatings 
peat to shafts and shaft sleeves 
minate the costly failure of 
“chewed up” shafts and sleeves. 
Bulletin CP28. 
L229 *Chemical & Power Products. 


Fabrication For process equipment 
or complete pilot plants, Artisan 
offers complete service, superior 
manufacturing ability, economy and 
on-time delivery. Request informa- 
tive folder now. 

59 *Artisan Metal Products. 


Organic Chemicals 1958 physical 
properties booklet lists more than 
400 synthetic organic chemicals pro- 
duced by Union Carbide. Included 
are 50 new chemicals available for 

roduct development. 
25C Union Carbide Chemicals Co. 


Bulletin gives general in- 
formation about versatile Dynel 
fiber. Industrial uses include air 
filters, chemical-resistant clothing, 
furnace filters, overlays for rein- 
forced plastics 
25E Union Carbide Chem. Co. 


Rare Earths Rare earths in puri- 
ties up to 99.99% are now com- 
mercially available for use on a 
production basis. Company offers 
detailed information in “Purified 
Rare Earth and Yttrium Oxides”. 
58 *Lindsay Chemical Co. 


Refractories “Norton Refracto 
Grain” is a valuable reference boo 
that tells you about the chemical and 
characteristics of Crys- 

lon, Alundum, and other refrac- 
materials. 


*Norton Co. 


brochure includes 
property data on line of coumar- 
one-indene resins, modified  sty- 
rene resins, plasticizers. Charts 
show physical and chemical data, 
compatibilities, solubilities. 
225D Penna. Industrial Chemical. 


Solvents, Aromatic Shell aromatic 
solvents for industrial finish for- 
mulation cover a very wide evapo- 
ration range, satisfying require- 
ments in a variety of formulations. 
Request Booklet. 

15 *Shell Oil Co. 


* From advertisement, this issue 


Linings, Teflon Cementable Teflon 
with one side treated for applica- 
tion to metal, wood, glass, concrete 
or other surface with standard ad- 
hesives is available in tapes and 
sheets. Bul. AD-158. 
183 *U. S. Gasket Co. 


Contents of This Issue 
Chemicals and materials 225 
Construction materials... 225 
Electrical and Mechanical 
equipment 
Handling and Packaging 227 
Heating and cooling. ... 228 
Instruments and Controls 229 
Mechanical equipment. . 226 
Pipe, fittings, valves. ... 
Process equipment 
Pumps, blowers, compres- 


Services and Processes... 235 
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BISHOP 
Platinum 


Craftsmanship 


Important to you 


With 114 years of quality 
craftsmanship behind it every 
BISHOP Platinum product is 
your assurance of perfect per- 
formance, to your standards, in 
the laboratory . . . in industry. 


BISHOP Platinum apparatus 
meets the rigid specifications of 
the nation’s research and con- 
trol chemists. Time proven de- 
signs assure speed and accu- 
racy in routine work. 


You can depend on all BISHOP products: 


Bimetals 

Electrodes 

Foil 

Laboratory Apparatus 
Precious Metal Catalysts 
Noble Metal Salts & Solutions 
Tubing 

Wire 


JB 


n BISHOP & CO. PLATINUM WORKS 


Malvern, Pennsylvania 


225 


| 


BUFFALO.NY. ‘4g 


Ee 


DECIDING 
ON TYPE 
OF PUMP; 
TABER 


BULLETIN 


LITERATURE... . 


Materials, Rubber & Plastic 
Piping, pumps, valves and tanks are 
made of eleven job-proved rubber 
and plastic materials. Wide range 
of temperatures, pressure, impact 
resistance. Bulletin CE-50. 
174a *Amer. Hard Rubber Co. 


Metals, Non-Ferrous Tabbed, 60 p. 
copper and brass warehouse stock 
list includes all items and _ sizes 
carred in stock for immediate ship- 
ment from American Brass Co.’s 
warehouses. 
226A American Brass Co. 


Polyvinyl Chloride Light, tough 
polyvinyl chloride withstands 281 
corrosive chemicals. Available as 
pipe valves, fittings, sheets and 
bars. Nontoxic, flame-resistant. Bul- 
letin 80-3. 

124 *Joseph T. Ryerson & Son. 


Steels, Stainless...... Company offers 
Blue Sheets on each grade of stain- 
less steel, bulletin on fabrication, 
one on stainless steel in chemical 

rocessing, and Stainless Steel 
andbook. 
206 *Allegheny-Ludlum Steel Corp. 


Talide Metal Talide metal, a 
tungsten carbide, is harder, stronger 
and more resistant to abrasion than 
any other metal. For applications 
subject to wear, heat, strain, shock. 


Cat. 56-G. 
*Metal Carbides Corp. 


Company supplies Teflon in 
sheet, rod and tube forms, in a 
wide variety of sizes. Material is 
non-porous, chemically inert, strong 
and flexible. Request bulletin, “The 
Best in Teflon”. 
176 “Crane Packing Co. 


Electrical & Mechanical 


Chain Drives Book 2425 contains 
88 p. of engineering data and illus- 
trations of silent chain drives. In- 
cludes tables of service factors, 
ratings, chain length and center 
distance computation. 
226B Link-Belt Co. 


Couplings A Kamlok quick coupler 
slips on, the cam tightens, it holds 
tight and never fails. In bronze, 
aluminum, Monel, stainless steel 
and semi-steel. Request a copny of 


free Bulletin F-10. 
218 *OPW Corp. 


Distributors, Tower Two new tower 
distributors, “Multi-Level” for low 
liquid rates and “Weir-Flow” for 
medium to high liquid rates, are 
described in Bulletin TA-30. Avail- 
= on request. 


*U. S. Stoneware Co. 


Electrical Equipment 20 p. catalog 
contains illustrated descriptions of 
Temco line of lab and industrial 
equipment including electric fur- 
naces, hot plates, temperature con- 
trollers, Catalog 57. 
226C Thermo Electric Mfg. Co. 


Enclosures Spin Top enclosure is 
available in three ways—complete 
device, enclosure only, or com- 
ponents only—for reversing and 
non-reversing across-the-line & 
combination starters. Bul. 9990. 

*Square D Co. 


* From advertisement, this issue 


TWO-BED 
DEMINERALIZER 


BARNSTEAD 
MF® FILTE 


THIS BARNSTEAD EQUIPMENT 
OPERATING IN SERIES 
PRODUCES *10,000,000 OHM 
WATER IN PRODUCTION 
QUANTITIES 


This entirely new standard of water 
purification by Barnstead now makes 
new advances possible in Chemical, 
Electronic, and Nuclear fields, where 
water of the highest purity is needed. 


PUREST WATER.... 
HOH ABSOLUTE 


The above combination of Water 
Demineralizers, Water Still, and 
Barnstead MF Filter, operated in se- 
ries, will produce 10,000,000 OHM 
Water in production quantities . . 

free of bacteria, organics and silica. 
Whatever your water purification prob- 
lem, Barnstead engineering coupled 
with Barnstead’s extensive line of 
Pure Water equipment has the au- 
thoritative answer. Write today for the 
answer to your water purification 
problem. *Corrected to 25°C. 


NEW LITERATURE: 


Catalog “G” describes Barnstead line 
of Water Stills from % to 1000 g.p.h. 
Catalog 127, lists Mixed-Bed, Two- 
Bed, and Four-Bed Demineralizers. 
Bulletin 141, on MF Filter which 
filters out particles to 0.45 micron. 


arnstead 


STILL & DEMINERALIZER CO. 
BOSTON NEW YORK CLEVELAND 
JAmaica Kingsbridge ACademy 
4-3100 8-1557 6-6622 
CHICAGO PHILADELPHIA LOS ANGELES 
Financial LOcust RYan 
6-0588 8-1796 1-9373 


JOHNSON CITY SAN FRANCISCO CHATTANOOGA 
3113 =” 6-5863 
1 


19 Lanesville Terrace, Boston 31, Mass. 


FIRST IN PURE WATER SINCE 1878 
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Are your scrubbing nozzles as 
efficient as you think they could 
be? Do they resist corrosion 
or wear conditions satisfactorily 
—produce the breakup and dis- 
tribution you would like? 


Outline your spray problems for 
us. If your liquid can be sprayed 
with direct pressure—Monarch can 
furnish the nozzles. 


NOZZLES FOR: 

OIL ATOMIZING 
HUMIDIFYING 

AIR WASHING 
DESUPERHEATING 
SPRAY PONDS 
MILK POWDERING 
ACID CHAMBERS 
CONCRETE CURING 


Write for Catalog | 


~ MFG. WORKS, INC. 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
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Electrodes, Welding 24 p. electrode 
selector guide identifies welding 
electrodes by AWS grade and type, 
by chemical and physical analysis, 
by color code and suggested use. 
227A Metal & Thermit Corp. 


Engines, Gas Turbine 500 HP 
Jupiter gas turbine is a simple heat 
engine suited to applications with 
interrelated requirements for shaft 
power, processing heat and com- 
pressed air. Booklet. 

45 *Solar Aircraft Co. 


Motors...... Type DP open motors 
offer the double protection of 
rugged corrosion-resistant cast iron 
frames and dripproof enclosures. 
They are light in weight and take 
less space. Bulletin MU-223. 

208 *Wagner Electric Corp. 


Transmission Equipment Company 
offers Bulletin A-640-A on dry fluid 
drives and couplings, Bulletin A-638 
on roller bearings, and Bulletin 
A-606-A on sealed-life V-belts. Free 


on request. 
17 *Dodge Mfg. Co 


72-3 

Turbines, Steam Coppus steam 
turbines, ranging from 150 hp down 
to fractional, in six frame sizes, 
make your turbine dollars go fur- 
ther. Bulletin 135 is now available 
= request. 


*‘Coppus Engrg. Corp. 


Unions Free, 16-page handbook 
entitled “What Makes a Good 
Union” helps you select unions with 
pressure-tightness, durability and 
other advantages. It is a good train- 
ing textbook, too. 

201 *Clayton Mark & Co. 


V-Belt Drives 108 p. manual con- 
tains information on selection and 
operation of Dodge V-belt drives. 
Includes sections on standard, vari- 
able speed, special drives; Taper- 
Lock sheaves, bushings, hubs. 
227B Dodge Mfg. Corp. 


Welding Fittings...... The dimensional 
accuracy of B&W welding fittings 
makes a welder’s job easier and his 
work more precise. Every fitting has 
true circularity and full radius. 
Bulletin FB504. 
120 *Babcock & Wilcox Co. 


Handling & Packaging 


Checkweighing Machines Selectrol 
automatic machines can_ prove 
weight accuracies from one part in 
5,000 to one in 20,000. Capacities 
vary from one gram to 100 pounds. 
Described in Form 3347 and 3269. 
227C Exact Weight Scale Co. 


Conveyors, Screw Full line of 
screw conveyor components in- 
cludes 17 basic screw designs, avail- 
able in a variety of metals. Also 
troughs, hangers, seals, couplings, 
gates, etc. Book 2289. 

21 *Link-Belt Co. 


Hoists, Air Air hoists provide lift- 
ing power that is safe from fire and 
explosion hazards, with easily con- 
trolled speed for a swift, steady lift. 
Sizes from 150 lb. to 2 tons. Bulletin 


80. 
171 


*Gardner-Denver Co. 
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For Chemical Process Industries 


LUZERNE 


CHECK LIST 


Of Complete Corrosion - Resistant 
Materials, Equipment and Services 


[HY PVC & OTHER CUSTOM 
MOLDED PLASTICS 


Specializing in intricate, heavy parts; metal inserts 
molded in. 


(Vf HARD RUBBER, CUSTOM MOLDED 


New uses, new compounds of this reliable chemical- 
resistant material. 


PVC FABRICATIONS & ROLL 


COVERING 


Unlimited applica- 
tions and versatility 
for this fine plastic 
—rigid polyviny! 
chloride. 


RUBBER & PVC LINING 


Complicated castings, also pipe, fittings and tanks 
lined to specification. 


[V{ HARD RUBBER PUMPS 


New mechanical seal eliminates usual packing 


troubles. 
(Yy PVC & HARD RUBBER 
PIPE, FITTINGS & VALVES 


PVC sizes to 
fa wy 


12’, temperature to 
9. 
2Vee 


140° F. Hard rubber 
sizes to 8’, tem- 
perature to 225° F. 

in heat-resistant 

Buna-N. 

Write for complete information or contact 
our sales representative nearest you. 
For ready reference look us up 
in Chemical Engineering Catalog 


The LUZERNE RUBBER CO. 
100 Muirhead Avenue Trenton, N. J. 


Sales Representatives 
ALBERT J. COX CO. R. C. FOLTZ CO. 
Chicago, Ill. Houston, Texas 
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SCRUBBING 
UYfonarch 
|| 


IMPACT 
VISCOSITY. 
AND 
BROOKFIELD 
ON 


Like color, pH, stability and composition, 
the flow properties of any material .. . 
its Viscosity . . . is a product dimension 
which can’t be ignored! Accurate viscosity 
measurement, evaluation and control can 
turn chance to science . . . waste to 
wealth. 

Today, thousands of profit- 
able processes depend upon 
accurate viscosity control and 
upon Brookfield viscosity 
measuring instruments. A 
fully-descriptive brochure — 
devoted to viscosity in gen- 
eral and illustrating Brook- 
field viscometers and allied 
equipment is yours without 
obligation, Write today! 


The World’s Standard for 
Viscosity Measurement and Control 


fbrooktield 


ENGINEERING LABORATORIES INCORPORATED 
STOUGHTON 13 MASSACHUSETTS 


228 


LITERATURE... 


i Atlas process tanks use a 
mild steel or concrete shell pro- 
tected by corrosion-proof linings 
and acid brick sheathing joined 
with corrosion-proof cements. Bul- 
letins 5-2 and C-1 offered. 

R187 *Atlas Mineral Products. 


Heating & Cooling 


Condensers, Aero air- 
cooled vapor condensers give more 
capacity than other types at a sub- 
stantial saving of steam and power. 
Assures constant temperature. Ask 
for Builetin 129R. 
B234 *Niagara Blower Co. 


Evaporators...... Food, chemical, phar- 
maceutical—whatever your process- 
ing need, there is a custom-designed, 
custom-engineered evaporator that 
will help improve your product qual- 


ity. “An Open Door.” 
85 *Swenson Evaporator Co. 
Generators, Steam...... Line of pack- 


aged steam generators have capac- 
ities of from 10,000 to 60,000 lb/hr, 
with wide choice of burners and 
controls. For further details, re- 
quest Bulletin PG-55-3. 

79a *Foster Wheeler Corp. 


Generators, Steam...... Standard units 
offer ail the advantages and econ- 
omies of standardization for indus- 
trial steam generators of from 
50,000 to 450,000 lb/hr capacity. Bul. 


Heat Exchangers...... Wherever you 
need to cool a fluid and have a 
problem of water supply or dis- 
posal, Aero heat exchangers will 
elp. Atmospheric air cools liquids 
and gases. Bulletins 120, 124, 135. 
TL203 *Niagara Blower Co. 


*Foster Wheeler Corp. 


Heaters, Dielectric...... Company’s line 
of dielectric heaters for non-con- 
ducting materials extends from a 3- 
kw unit to 100-kw and larger ma- 
chines. Ovens, cages and other 
accessories. Bul. 15B6431C. 

115 *Allis-Chalmers Mfg. Co. 


Induction Units...... 12 p. catalog de- 
scribes line of high frequency in- 
duction units and accessories for 
rapid high temperature combustion 
of laboratory samples. Bulletin 
T-1067 available. 
228A Lindberg Engineering Co. 


Kilns, Rotary...... Rugged, dependable 
rotary kilns have steel plate shells, 
full-floating tires, drives with the 
main pinion of cast, forged or tool 
steel on an adjustable base. Bul- 


letin 1115. 
114 *Traylor Eng. & Mfg. Co. 


Ovens...... New 8-page color illustrated 
brochure describes re-designed 
models of four laboratory ovens and 
six production type ovens in stand- 
ard, heavy duty and super duty 
capacities. Bulletin 100. 

*Despatch Oven Co. 


Thermo - Panels ...... Thermo - panel 
coils provide a perfectly safe way to 
warm drums, tanks and cans of 
highly volatile fluid. Also usable 
for cooling. Request Bulletins 355 


and 258. 
BR237 *Dean Products Inc. 
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PNEUMATIC 


4 i 


e No motors 


No feed screws 
@ No moving parts while conveying 


e Measures quantities conveyed, 
automatically 


e Higher pressures for higher efficiency 
—smaller pipelines 


e Air used only while conveying 
e Adaptable to full automation 


e Handles several materials 
without contamination 


KENNEDY Pneumatic Conveying Systems 
handle powdered or granular materials 
at less cost. 


Write today for literature. 


KENNEDY-VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
TWO PARK AVENUE. NEW YORK 16. N. Y.@ FACTORY: DANVILLE. PA. 


if 
4 
‘ 
you 
| 
 » 
| 
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“CHEWED UP 
SHAFTS 
wih¢HEMPRO 
SPRAYED 
CERAMIC 
SERVICE 


Chempro’s new extremely hard, 
chemically inert ceramic coatings 
applied to shafts and shaft sleeves 
eliminate the costly failure of 
“chewed up” or “scored” shafts and 
sleeves. Sprayed ceramic surfaces 
are highly resistant to abrasion, ero- 
sion and fretting corrosion under 
even the most difficult slurry service. 
They also give ideal protection 
against shaft wear under high pack- 
ing gland pressures. 

Pump down-time due to shaft or 
sleeve failure has been drastically 
reduced in every installation in 
which Chempro’s sprayed ceramic 
surfacing has been used. 

Write for new Chempro Bulletin 
CP 28 for ordering information. 


CHEMICAL & POWER 
PRODUCTS, Inc. 


5 Broadway, New York 4, N. Y. 


LITERATURE ... 


Traps, Steam...... New booklet entitled 
“The Why and How of Steam 
Trapping” discusses the advan- 
tages of Yarway steam traps, in- 
cluding 24-hour a day performance, 
small size, small inventory of parts. 
29 *Yarnall-Waring Co. 


Instruments & Controls 


Analyzers, Oxygen...... Unitized oxy- 
gen analyzer has direct magnetic 
— without auxiliary gas sup- 
or chemical reactions or com- 
ustion. Pertinent details available 
in Folder ND46-91(5). 

50 *Leeds & Northrup Co. 


Analyzers, Particle Size...... New part- 
icle size analyzer is a general-pur- 
pose device for measuring size 
distribution of small particles, espe- 
cially those between 0.1 and 40 
microns. Bul. 

31 *Mine Safety Appliances Co. 


Borescopes ...... Comprehensive, elab- 
orately illustrated booklet gives 
practical information on the use 
of borescopes for the inspection of 
interior areas or surfaces not 
otherwise visible. 

B235 *Amer. Cystoscope Makers Inc. 


Controls, Pressure...... Company offers 
literature on their automatic pres- 
sure controls. Bul. 5-5 on Type H5 
(maximum 500 psi), Bul. 5-7 on J7 
(maximum 200 psi), = 5-9 on 


J40 (maximum 250 psi 
229A United Electric Controls. 
Controls, Temperature...... Company 


offers detailed data on complete 
line of remote bulb temperature 
controls in an attractively illus- 
trated brochure, — Section 
200. Send for it n 

202 *United Electric Contrels Co. 


Controller, Liquid Flow...... 12 p. bul- 
letin, No. 900, describes Type S 
controller, a device used to regu- 
late flows of liquids in a line and 
specifically in filter plants. 
229B Simplex Valve & Meter Co. 


Gages, Liquid Level...... Penberthy 
om give you clear, accurate 
iquid-level readings in all tanks, 
boilers, vessels, containers and flow 
lines. Catalog 36 tells about line 
and accessories. 
182 *Penberthy Mfg. Co. 


Instruments, Viscosity ...... Thousands 
of profitable processes depend upon 
accurate viscosity control. Com- 
pany offers a fully descriptive bro- 
chure illustrating viscometers and 
equipment. 

*Brookfield Eng. Labs. 


Potentiometers...... Dynalog electronic 
potentiometers respond almost in- 
stantly to the slightest change in a 
process variable, with a sensitivity 
of 1/100 of 1% of scale. Request 
20-10. 


*Foxboro Co. 


Pyrometers ...... Portable pyrometer 
indicator can be used for a wide 
— of temperature measurement, 
calibration and _ test purposes. 
Widely spaced graduations for easy 
reading. Bulletin 64-E. 

231 *Thermo Electric Co. 
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FRENCH 


The most 
efficient 
method 
to remove | | 
solvent 
from 
extracted 
solids 


Cuts 
Solvent Loss 
50 to 75% 


Increased effi- 
ciency in removing 
solvent from solids during 
processing provides an excellent 
Opportunity to reduce costs. The 
French Desolventizer (DT) repre- 
sents a significant advance in the 
removal and recovery of solvent 
from extracted solids, Its efficiency 
has been proven in many plant 
applications. Send details of your 
processing problem, 


FRENCH 


OIL MILL MACHINERY CO. 


PIQUA, OHIO, U.S.A. 
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YOU GET ALL 3 IN 
W-S 150 Ib. STAINLESS 
STEEL FITTINGS 


When corrosion is a troublesome factor in processing—at high tempera- 
tures or low—specify W-S 150 Ib. Stainless Steel Fittings and eliminate 
a major cause for piping equipment failure. W-S 150 Ib. fittings are 
available in stainless steel types 304 and 316...with screw ends or 
welding sockets...in sizes 4%” to 4”...and as elbows, tees, crosses, 
couplings, half couplings, reducers, caps, plugs, bushings and unions. 

Triple-service W-S fittings of this type are lightweight and excep- 
tionally strong. They’re your safeguard in petroleum, chemical, petro- 
chemical, food and other process operations. 

For technical information, write today for Bulletin S-3. 


WORKING UNDER PRESSURE? W-S HAS A FITTING ANSWER. W-S manufactures 
a full range of high quality drop forged fittings, unions and couplets... 
in carbon, stainless and alloy steels. For full information about these 
products, or for your commercial forging and die casting requirements, 
write to: Forge and Fittings Division, H. K. Porter Company, Inc., 
Box 95, Roselle. N. J. 


H. K. PORTER COMPANY. ING. 


FORGE AND FITTINGS DIVISION 


LITERATURE . . . 


Regulators, Voltage Stabiline in- 
stantaneous electronic and electro 
mechanical automatic voltage reg- 
ulators will give you peak per- 
formance and lower costs. Bulletin 
S 351 contains charts. 

6 Superior Electric Co. 


Testing Equipment “Self-file” cat- 
alog offers complete specs, typica) 
applications and performance 
curves on voltmeters, capacitance 
bridges, distortion meters and UHF 

ide dip meters. 
30B Boonton Electronics Corp 


Pipe, Fittings, Valves 


Fittings The first nuclear-powered 
surface ship, the “Long Beach”, will 
use Midwest welding elbows otf 
special heavy wall stainless steel. 
Whether or not you use atomic 
ower, Cat. 54 will help. 

09 *Midwest Piping Co. 


Fittings, Stainless Steel Stainless 
steel fittings provide low tempera- 
ture toughness, heat resistance and 
corrosion resistance. They are light- 
weight and strong. Bulletin S-3. 
230 *H. K. Porter Co. 


Joints, Expansion Garlock expan- 
sion joints can protect your costly 
piping from damage caused by 
shock, vibration, expansion or con- 
traction. Teflon, Teflon-lined or 
rubber. Folder AD-137. 

51 *Garlock Packing Co. 


Nozzles, Spray You have a choice 
of over 12,000 basic designs of spray 
nozzles in brass, stainless steel and 
several other materials to fit your 
specifications. Send for a copy of 
Catalog 24. 

TL197 *Spraying Systems Co. 


Nozzles, Spray Company fur- 
nishes nozzles for scrubbing corro- 
sive gases, oil atomizing, humidify- 
ing, air washing, desuperheating, 
spray ponds, milk powdering, etc. 
— for free Catalog 1. 

L227 *Monarch Mfg. Works. 


Pipe, Plastic Ace Parian is odor- 
less, tasteless, rigid polyethylene. 
Pipe comes in sizes %:” to 2”, has 
excellent impact strength at sub- 
zero temperatures. Request Bulle- 


tin 351 now 
“Amer. Hard Rubber Co. 


Pipe, Plastic Ace Riviclor is a new 
rigid threaded plastic pipe with 
good aging and high impact 
strength. Not affected by most in- 
organic acids and alkalis. Sizes 14” 
to 4”. Bulletin CE-56. 
174d *Amer. Hard Rubber Co. 


Pipe, Polyvinyl Chloride National 
polyvinyl chloride pipe comes in 
two types, normal impact for the 

highest chemical resistance, and 
high impact for good resistance and 
high toughness. Bul. 24. 

54 *U. S. Steel Co. 


Pipe, Plastic General-purpose 
moderately priced rubber-plastic 
pipe handles most common chem- 
icals to 170 degrees F. It is tough, 
odorless and tasteless. Send for in- 
formative Bulletin 80. 
174b *Amer. Hard Rubber Co. 
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Pipe & Sheet Company offers 
booklets on its rigid Koroseal poly- 
vinyl pipe and sheet, which is un- 
affected by most alkalies and acids, 
easy to install, non-flammable. Re- 


quest 
246 . Goodrich Ind. Prods. 


Trentweld tubing comes in 
sizes ranging from %” to 40” 
and in a wide range ” of grades, all 
made by an exclusive welding proc- 
ess which almost eliminates the 
bead. Reuest Handbook. 
26 “Trent Tube Co. 


Tubing, Armored Armored Multi- 
tube is a group of 2 to 37 metal or 
polyethylene tubes spirally cabled 
together and protected by galvan- 
ized steel armor or a thermoplastic 
sheath. Bul. 356-H. 

TL187 *Crescent Insulated Wire. 


Excellent chem- 

all-purpose flexible 

easy to clean, odorless, non-toxic, 
can be steam-sterilized. Bulletin 66. 
1 *Amer. Hard Rubber Co. 


New line of general pur- 

a drop forged steel valves have 

road adaptability to many indus- 

trial applications, permitting a re- 

duction in operating overhead. Cat. 
Supplement 1. 

- *Henry Vogt Machine Co. 


Company offers the full 
on “Craneloy 20” and 
other Crane quality alloy valves 
and fittings in Circular AD-2080. 
For every process fluid, including 
ones. 


*Crane Co. 


Valves, Check Technocheck poly- 
vinyl chloride check valves are 
rugged, versatile, tight sealing and 
operate on low pressure differential. 
Sizes from 1” to 8”. Bulletin Tech- 
nocheck-PVC. 
B199 *Techno Corp. 


Valves, Lubricated Plug Lubricated 
plug valves have reinforced Teflon 
nead seal, double ball and lubri- 
cant sealed check valve, controlled 
pressurized lubricant seal. Refer- 
ence Book 39, Sect. 5. 

23 *Homestead Valve Mfg. Co. 


Valves, Needle Corrosion resistant, 
durable stainless steel needle valve 
is guaranteed for working pressure 
up to 10,000 psi and is equally effi- 
cient at any lower pressure. Bulle- 
tin NV-2. 
17233 


Valves, Plastic Plastic diaphragm 
valves for all-plastic piping systems 
come in Ace-ite, Ace Parian or 
Ace Saran. Handle most corrosive 
chemicals and food ingredients. 
Buls. 80 & 351. 
174c *Amer. Hard Rubber Co 


*Marsh Instrument Co. 


Process Equipment 


Absorbers, Gas Gas absorbers are 
designed for removal and/or recov- 
ery of soluble gases, vapors and 
mists from exhaust systems before 
discharge into the atmosphere. Buls. 
AP-225 & AP-2500. 
108¢ *Buffalo Forge Co. 


* From advertisement, this issue 


The “MiniMite” Portable Pyrometer 
Indicator gives you laboratory ac- 
curacy—in a rugged, versatile instru- 
ment. You can use it dependably for a 
wide range of temperature measure- 
ment, calibration and test purposes. 
Carry it around and set it up wherever 
you need it. Heavy use won’t impair 
its performance or accuracy. 


Temperature Measurement 


When connected to a thermocouple 
the “MiniMite” will measure temper- 
ature directly. Use it for laboratory 
work, emergency operation, or as a 
substitute for instruments under re- 
pair. It’s also ideal for a wide variety 
of research and test work. Automatic 
cold-junction compensation is built-in. 


Calibration 


You can use the ““MiniMite” to cali- 
brate thermocouples—also both po- 
tentiometer and millivoltmeter-type 
instruments. For calibrating millivolt- 
meters, T-E offers a portable sister 
instrument, the “MilliMite,” as a 
variable source of D.C. potential and 
resistance, 
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Scale Range 
Despite the ““MiniMite’s” small size, 
individual ranges on its double-range 
scale are almost 24” long. A choice 
of 49 different range combinations 
covers temperatures from —300°F. to 
+3200°F. for Copper-Constantan, 
Iron-Constantan, Chromel-Alumel 
and Platinum-Rhodium-Platinum— 
and millivolts from —6.2 to +62. 
Accuracy is !4 of 1% of scale range. 

Convenience 
The “MiniMite” measures only 4’ x 
5’’ x 6” and weighs under 4 lbs. It 
will function in either horizontal or 
vertical position. Widely spaced grad- 
uations permit easy, accurate read- 
ings. Cold-junction compensation can 
be cut in or out by a single switch. 


Write For Bulletin 64-E 


1p Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 
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Improved design 
700 sq. ft. MEK De-waxing Filter 


cans Good 


Over 25 years of experience assure you 
that Goslin-Birmingham can produce the 
best de-waxing filter to fit your 
requirements regardless of the process. 


G-B has manufactured more de-waxing 
filters than any other producer... by many 
times the largest volume in the industry. 


GOSLIN-BIRMINGHAM 


MANUFACTURING CO., INC. 
BIRMINGHAM, ALABAMA 


LITERATURE... 


Agitators & Mixers 
standpipe around propeller shaft 
assures positive agitation and cir- 
culation. Heavy-duty and acid- 
proof construction are available. 
Request Bulletin A2-B4. 
198a *Denver Equipment Co. 


Centrifuges Titan Superjector 
centrifuge periodically ejects sludge 
automatically while at full 
speed and cleans itself in ten sec- 
onds or less. Request Bulletin 946 
now. 

248 *Pfaudler Co. 


Crushers, Jaw Cast steel frame, 
manganese jaw and cheek plates. 
Large diameter shafts reduce shaft 
deflection and increase life of roller 
bearings in the bumper. Bulletin 
C12-B12. 
198a *Denver Equipment Co. 


Dryers Standard dryers are avail- 
able in several types: direct heat, 
indirect heat and steam tube. Sizes 
2’x15’ to 5’x40’ and larger. No prob- 
lem too large or too small. Bulletin 


*Denver Equipment Co. 


Dryers Hydryers are ideal for low- 
cost drying of instrument air as 
well as compressed air for air con- 
trol systems. No waste, no purging, 
2s parts. Request Bulletin 


188 *J. F. Pritchard & Co. 


Dryers, Rotary Rotary flash dry- 
ers in package units fired with nat- 
ural gas, with automatic controls, 
are discussed in Catalog “A” alon 
with other pressing, drying an 
cooling equipment. 

BL203 *Davenport Mach. & Fndry. 


Dust Collectors W_Roto- 
Clone collects the finest, lightest 
dust particles, requires little main- 
tenance, uses a minimum of water. 
Complete information is available 
in Bulletin 272B. 

32 *American Air Filter Co. 


Dust Collectors Efficient Pangborn 
dust collectors trap dust at the 
source and gather it ready for 
resale, re-use or disposal. They 
make possible longer machinery 
life, lower costs. Bulletin 922. 

40 *Pangborn Corp. 


Dust Control By trapping dust at 
its source, you can eliminate health 
and safety hazards, lengthen ma- 
chine life, cut ed housekeeping 
costs. Bulletin is available on 


request. 
24 *Dracco Div. 


Filters Self-cleaning dust 
filter, the Dynaclone, has new roller 
cleaner for cleaning dust from filter 
bags. This and other dust filters 
= described in 36-page Bulletin 


149 *W. W. Sly Mfg. Co. 


Dust Filters If your problem is 
collecting and recovering valuable 
dust or controlling dangerous or 
obnoxious dust, “Dust Filter Facts” 
will help. Contains charts and engi- 
neering data. Bul. F-75. 

223 *Day Co. 


Wet reagent feeder accu- 

y meters minute quantities of 
liquid from 0 cc. to 2000 cc. per min- 
ute. Handwheel —— to con- 
trol amount of ‘iquid is simple, 


accurate. Bul. F6-B9. 
198e *Denver Equipment Co. 
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Fiberpress. Bulletin 190 gives de- me 
tails of Sprout-Waldron/Anderson 
Fiberpress which fiberizes while it - in 


removes dissolved solids at high 


concentrations. Engineering draw- 
ings, photos included. : i 
233A Sprout, Waldron & Co. in ool 


Filter Fabrics Wet filtration fab- 
rics of Dynel resist a variety of 
acids, bases, oxidizing agents and 
solvents. Dynel is now being used 
in air filters. Booklet has guide to 


chemical resistance. 
49 Union Carbide Chem. Co. All the superior dependability 


Catalog is an up-to- of the Marsh Needle Valve... 
ate, fully illustrat reference 
manual of erection, operating, de- with all the 
sign and construction data and tance and durability of 416 
specifications for filter presses. Re- i Stainless Steel! Guaranteed 
quest a copy now. for working pressure up to 
193 *D. R. Sperry & Co. ES Piel ec 
she 10,000 psi; equally efficient at 
Company offers Bulletin o any lower pressure. Globe and 
651, covering diatomite filters for . , 2 
high quality process water, and a 3 5 angle patterns with double fe- 
Bulletin 909, on an automatic water male connections in %” to 1 
filter for recirculation systems in ji Milt! size range. Also globe and 
less critical angle valves with male inlet, 
Filters, Disc Special design of seg- 
ments in disc filters uses both grav- MARSH INSTRUMENT CO. 
ity and vacuum to give a drier filter , Sales Affiliate of Jos. P. Marsh Corp. 
cake. Drainage is complete and For complete 


positive, with no blow-back. Get 
Bulletin FG-B1. write 
198f *Denver Equipment Co. - dh for Bulletin 


Filter-Separator File of data on No. NV-2. 
Reco 15-gpm. filter-separator in- “Tus st 
cludes checklist of 49 industrial 3 
ihe unit. Marsh Instrument & Valve Co. (Can.) Ltd., 8407 103rd St., Edmonton, Alta., Cop 


Also specs, drawings. 
233B Richmond Engineering Co. 


Filtration Equipment Catalog de- 
scribes Fulflo and CFC filtration 
equipment for micronic clarification 
of all types of fluids. Filters are 
designed for high or low flow rates 
and pressures. 
233¢ Commercial Filters Corp. 


Flotation Equipment Flotation is 
the selective separation of particles 
from each other in a liquid pulp 
by means of air bubbles. “Sub-A’s” 
give maximum recovery at low cost. 


Fume Scrubbers SK fume scrub- Finished P roduct 


bers can control objectionable or 
dusts. They are low in cost, require on One Operation 
little maintenance. Full information . : 


in Bulletin 4R. 
15la *Schutte & Koerting Co. 


Mills, Ball Steel head ball mills 
have five types of discharge trun- 
nions, all-steel construction and 
low initial cost. Laboratory and 
ilot mills are also available. 

= 2-Bi3. 
“Denver Equipment Co. 


gives uniform blending and mixing 
in 2 to 7 minutes with 99.9% thor- 
ough distribution of minor addi- Troy’s new compact unit combines a powerful disperser head with 
hae ge nde win free color the rugged diamond-shaped agitator to produce finished homoge- 
95 Strong-Scott Mfg. Co. — ore without further milling — for the majority of present 

inks and paints. 

ropellers Now you can obtain 
*abricated” | pro elles accurately Modern design gives proportional hydraulic shear, kinetic im- 
balanced and pitched for mixing, pingement and mulling action for better wetting, improved color 
eee site” ee ae dispersion and uniform blending. Send samples for trial processing. 


applications needing 
Bey ely low horsepower. Cat. Write Troy for details of special Capital-Purchase plan. 


*Michigan Wheel Co. 
T we O VV 705 Parsons Street 
Engine & Machine Co. Troy, Pennsylvania 
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Get this new buying guide 
for LABORATORY and PRODUCTION OVENS 


New 8-page color illustrated brochure describes re-designed 
models of four laboratory ovens and six production type ovens 
in Standard, Heavy Duty and Super Duty Capacities. 
Comprehensive diagrams showing the Despatch ‘‘Whirl- 
blast’? Forced Air convection systems are included. Construc- 
tion and engineering features are clearly illustrated by sepa- 
rate photographs of important components. Pictures show 
typical installations and give specifications of 10 models of gas 
and electric fired ovens in the Despatch ‘‘V”’ series. Discover 
how Despatch Engineering Service can help you with your 
selection of a new oven that will exactly fulfill your needs. 


write for your copy of BULLETIN #100 now 


EM 


DESPATCH OVEN COMPANY 


405 8th Street S.E. 


REDUCE OPERATING COST 
of VACUUM SYSTEMS 
with this “AERO” (air-cooled) 


VAPOR CONDENSER 


With free air the cooling medium, you 
use the least water, evaporated in the 
air stream. You save the cost and 
pumping of large volumes of con- 
densing water. 

Air-vapor subcooling reduces mix- 
ture evacuated from the system, sav- 
ing in the operation of steam ejector 
or vacuum pump. 

This air-cooled condenser gives you 
more capacity than other types at a 
substantial saving of steam and power. 
Water supply, scaling treatment and 
disposal problems are eliminated. 

You get pure condensate, an im- 
proved product; often profit by recov- 
ery of residues now wasted. There can 
be no contamination of your product 
at any time; it never touches raw water. 
Condensing, of water, of solvents or of 
your product, is simplified; you have 
one, compact, easily maintained unit 
replacing both cooling tower and bar- 
ometric or surface type condenser. 


Niagara Aero Vapor Condenser Panel Casing 
construction gives access to all parts, saves first 
costs in shipping and installation. 


Maintenance expense is low. Niag- 
ara Aero Vapor Condenser Panel Cas- 
ing construction gives access to all 
parts, saves first costs in shipping and 
installation. Summer-winter dampers 
and Balanced Wet Bulb Control pro- 
vide precise, year ’round adjustment 
of capacity to load. 

Constant temperature, uniform pro- 
ducts and maximum production 12 
months a year are assured. Capacities 
up to 15 million BTU/hr. 


Write for full information. Ask for Bulletin 129R 


NIAGARA BLOWER COMPANY 


Dept. CE-2, 405 Lexington Ave., New York 17,N.Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 


LITERATURE... 


Samplers Heavy-duty units, extra 
rigid track and ball-bearing wheeis 
of automatic samplers assure posi- 
tive travel and timing of sample 
cutter. Wet and dry cutters. Bul- 
letin S1-B4. 
198¢ *Denver Equipment Co. 


Separators, Air Fines that pass 
through grinding mills unhindered 
can be classified by an air separa- 
tor operating in closed circuit, and 
all oversize returned for further 
grinding. Bul. 087. 

22 *Sturtevant Mill Co. 


Stills & Demineralizers Catalog 
“G”" describes line of water stills 
from '% to 1000 gallons per hour 
capacity. Catalog 127-A describes 
two-bed, four-bed and mixed-bed 
demineralizers. 

BL237 *Barnstead Still & Demin. 


Tables, Concentration Mechanic- 
ally operated concentration tables 
separate materials into bands and 
handle the coarsest sands with ex- 
cellent results. Process 5 to 150 tons 
per 24 hrs. Bul. T1-B3. 
198h *Denver Equipment Co. 


Water Processing Equipment 
pany offers Catalog “G” on line of 
water stills, Catalog 127 on mixed- 
bed, two-bed and four-bed demin- 
eralizers and Bulletin 141 on MF 
filters. Free. 
R226 “Barnstead Still & Demin. 


Wire Cloth When you call Cam- 
bridge for industrial wire cloth and 
screen, in bulk or fabricated parts, 
inquiries are answered promptly, 
deliveries made on time. Request 
94-page catalog. 

224 *Cambridge Wire Cloth Co. 


Pumps, Blowers, Compressors 


Compressors WG-9 oil-free com- 
pressors have carbon graphite pis- 
ton rings which need no lubrica- 
tion and compensate automatically 
for wear. Part of a full line of 
compressors. Bui. 104-11. 
Joy Mfg. Co. 


Compressors CRX carbon piston 
compressors give pure, oil-free air 
for processing or instrumentation, 
with no oil or water lubrication re- 
quired. Bulletin CRC-10 will give 
you full details. 
170 *Gardner-Denver Co. 


Compressors, Rotary hp. 
pumps, smaller and lighter than re- 
ciprocating compressors of equiv- 
alent output, supply air in 150-175 
psi. range. 8 p. folder explains oper- 
ating principle with diagrams. 

American Brake Shoe Co. 


Fans, Fume Type “FG” fume fans 
provide superior chemical resist- 
ance to a variety of corrosives, in- 
cluding acids, salts, gases. Fan 
housing is resin-bonded fiber glass. 


Bulletin FI-511. 
108a *Buffalo Forge Co. 


ps Twin-Lobe positive dis- 
placement pump combines sim- 
plicity of construction with high 
performance, wide range of uses. 
G.T.A./TLP-57 Bulletin contains 
description and application guide. 
180-1 *Manton Gaulin Mfg. Co. 


* From advertisement, this issue 
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Pumps New  self-priming _ liquid 
ring pump handles any combination 
of air and liquid. Even with loops 
or leaks in the suction line, it keeps 
the liquid moving. Request free 
Builetin 725.6. 
211 *Goulds Pumps Inc. 


SSV centrifugal pumps, in 
enclosed impeller and open impeller 
types, are custom-made to fit your 
particular operation, whatever con- 
sistency or type liquid you move. 
Bul. 107. 

R197 *Frederick Iron & Steel Inc. 


Pumps Practical guide to pump 
selection contains big illustrations 
and brief descriptions and data on 


*Taber Pump Co. l HL- Pump 
perates a 
Viking pumps are helping h e Ip de ice p anes 


Units built by Pitman Manufacturing Company, Kansas City, Missouri, 
parked aircraft. Other uses for are helping the U. S. Air Force answer the problem of de-icing, defrost- 
ing and de-contaminating parked aircraft. An integral part of each 
T235 *Viking Pump Co. unit is a Viking HL-195 Pump. Positive action of pump delivers fluids to 
Pumps, Acid Centrifugal acid 50-foot high platform, under pressure of 100 psi, for spraying planes. 


pump has a hard rubber casing and If you have the problem of lifting liquids under pressure, better 
impeller and a Hastelloy C shaft. te Viki g "9 P 

It handles nearly all corrosives and investigate Viking Pumps. 
is mechanically simple and trouble- 
free. Bulletin CE-55. 

175¢ *Amer. Hard Rubber Co. 


Pumps, Vacuum Company offers 

Pumps for High Vacuum” and 
Booklet 755, “How to Care for Your Cedar Falls, lowa, U.S.A In Canada, it’s "ROTO-KING” pumps 
Vacuum Pum Minimum main- 
tenance and A pressure range. See our catalog in Sweet’s Plant Engineers File. 
44 *F. J. Stokes Corp. 


For information, see your nearby distributor or write for bulletin 58SC. 


Services, Processes, Misc. 


INSPECTION 


PROBLEMS? 
Conversion Factors Wall chart of This booklet i Is for you! w& _ 


conversion factors is ideal reference _ = 7 

table for engineers. Includes such 

as in. to cm., 

watts p., cu. ft. to liters. : : J This comprehen- 

23. Precision Equipment Co : ey sive, elaborately 


ry chemical por e fire ex- sant 3 
tinguishers attack flammable liquid y provides 

or electrical fires. Automatic un- a is ORL mation on the use of the 
and trigger control. Nes. famous A. C. M.I. Bore- 


Laboratory Equipment Batch or . ENC Ai rior areas or surfaces not 
continuous test models of crushers, otherwise visible—together 
ball mills, pulverizers, rod miils, ‘th full dat the tyees 
classifiers, agitators, pulp distrib- F with full data on the type 

of Borescope available, 


utors, feeders, pumps, etc. Bulletin A 
3-B10. Fill in and and on their care and 
98i Denver Equipment Co. alitedes maintenance. Have you 


Laboratory Furniture This com- received your copy? 
pany can show you how to obtain Se nanan ae ee ee 
the maximum working and storage ‘ 
a of space and To 
ow to make current equipment 
adaptable to future uses. Catalog. 8 PELHAM PARKWAY 
235B Metalab Equipment Co. ” Gentlemen: Please send me without obligation a copy of 


Tank Vents & Flame Arrestors your booklet on Borescopes. 
For surest protection for volatile 
liquids in storage, safeguard your 
tanks with lightweight tank vents 
and flame arrestors. Full informa- 
tion in Catalog 76-16. 

179 *Black, Sivalls & Bryson. Address 


\ City. 


Name 


Firm 
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Solvents Have 
Nine Lives Too? 


‘Course they do! Vaporized solvents 
can be used again and again! Witchcraft? 
No, solvent recovery does the trick. 

Solvent recovery is the efficient. eco- 
nomical way to recover solvents vaporized 
in manufacturing processes. What sol- 
vents? Count ‘em: alcohols, esters. ethers, 
ketones, hydrocarbons, chlorinated com- 
pounds and practically all mixtures of 
these solvents can be recovered and re- 
used. And look at these vital statistics... 
efficiency —more than 99%: cost—1 to 2¢ 
per pound, 

Here’s how solvent recovery works. 
Vapor laden air is drawn from the evapo- 
ration process and passed through a bed 
of activated carbon, The solvent vapor 
is adsorbed on the carbon and the denuded 
air is discharged into the atmosphere. 
When the carbon becomes saturated. the 
vapor laden air is switched to a second 
adsorber. 

Then, low pressure steam drives the 
solvent out of the carbon bed and the 
steam-solvent mixture is condensed. If 
the solvent is insoluble in water. an auto- 
matic decanter separates the mixture. If 
the solvent is water-soluble, distillation 
does the job. 

CarBIDE has much more information on 
how a Cotumsta Activated Carbon Solvent 
Recovery system can recover your process 


solvents. Write now! 


UNION CARBIDE 
CHEMICALS COMPANY 


Division of Corporation 


30 East 42nd Street, New York 17, N. Y. 


“Columbia” is a registered trade-mark of UCC, 
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READER SERVICE... 


INDEX OF ADVERTISERS 


Issue after issue you'll find industry’s most 


progressive firms among our ad pages. 


Adams Co., 184 
Aldrich Pump Co. 215 
Alemite Div., 


Stewart-Warner 93 
Allegheny Ludlum Steel Corp... 206 
Allied Chemical & Dye Corp. 

General Chemical Div........ 73 

Solway Process Div........... 89 
Allis-Chalmers Mfg. Co. 

General Machinery Div....35, 115 
Aluminum Co. of America 


(Building Div.) 209 
(Chemical Div.) 91 
American Air Filter Co......... 32 


Cystoscope Makers, 
American Hard Rubber Co..174, 175 
American Optical Co........... 56 
48 
Artisan Metal oducts, Inc... 59 
Atlas Mineral Products Co...... 187 
Autoclave Engineers ........... 
Avondale Marine Ways, Inc.... 169 
Babcock & Wilcox Co. 


Tubular Products Div......... 120 
60 
Barnstead Still & Demineralizer 


Becco Chemical Div., 
Food Machinery & Chemical 
Bird Machine Company......... 
Bishop & Co. Platinum Works, J. 225 
Black, Sivalls & Inc. 


Brookfield Labs.... 228 
Cambridge Wire Cloth Co....... 224 
210 
Celanese Corp. of America...... 103 
Chemical Engineering .......... 111 


Chemical & Power Products, Inc. 229 
Chicago Pneumatic Tool Co... .16-17 
34 
Colorado Puel & Iron Corp. 
Claymont Steel Products Div.50-A 
Combustion Engineering, Inc. 


122 
Coppus Engineering Co......... 
Crane Packing 
Crescent Insu ated Wire & Cable sr 

Damascus Tube Co........ ee 
Darling Valve & Mfg. Co........ 38 
Machine & Fndry. 


Advertising Sales Representatives 
Robert H. Powell 
1301 Rhodes-Haverty Bidg., 3-6951 
. D. Boyd 
350 Park Square Bidg., Hubbord "2-7160 
Chicago 11...... D. Gridley, J. M. Rogers, Jr. 
520 N. Michigan Ave., Mohawk 4-5800 

1510 Bidg., Superior ag 
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1740 Broadway, Alpine — 

ae” Chas. M. Crowe, Jr. 
856 Penobscot Bidg., 2-1793 

- Herbert Lagler 
95 Farrington St. 

i; John B. Uphoft 


125 W. St., Madison 
New York 36..R. G. Frederick, A. L. Gregory, 
John R. Emery 
500 Fifth Ave., “Oxford yt 
Philadelphia 3 ........... Schellenger 
Architects Bldg., M0070 
G. S. Ryan 
912 Oliver Bidg., ATlantic 
San W. C. Woolston 
69 Post St., Douglas —_- 
M. Rodger, Jr 
3615 “Olive St., Lucas 


Dean Products, Inc. 

Dean Thermo-Panel Coil ~~ 237 
De Laval Steam Turbine Co.... 110 
Denver Equipment Co.......... | 198 
Despatch Oven Co 234 
Dodge Mie. Co.....+... 
Dorr-Oliver, Inc. .... 

Dow Corning Corp we 2 
Dracco Div. of the Fuller Co.. 24 
Duriron Company, Inc., The. . 157 


Electric Auto Lite Co........... 199 
43 
Esso Standard Oil Co........... 81 
Ever-Tite Coupling Co.......... 87 


Filtration Engineers, Div. of 

American Machine & Metals.. 162 
Fisher Governor Co...........- 12-13 
Pletcher Works, 178 
Forge and Fittings Div., 

H. K. Porter Company, Inc.. a 
Foster Wheeler Corp..........-- 
Frederick Iron & Steel Inc..... 197 
French Oil Mill Machinery Co... 229 
Fuller Co.. The 
Gardner Denver Co......... 170, 171 
Garlock Packing Co............. 51 
General American 

Co 

Louisville Dryer eee 64 
Second Cover 
Goodrich Co., B. F. (Koroseal).. 246 
Goslin Birmingham Mfg. Co.... 232 
Goulds PUMOS, INC... 211 
Graham Mfg. Co 1 
Gustin Bacon Mfg. Co....... 166, 167 
Haynes Stellite Company 

Div. of Union Carbide Yoorp.. 155 
197 
Hercules Powder Co............ 42 
194 
Homestead be & Mfg. Co.. 23 
Hough Co., Frank G 8 
industrial Filter Pumps Mfg. 


International Salt Co.......... 213 
Joy Manufacturing Co.......... 
Kennedy-Van Saun Mfg. & 

Kidde E Co, Inc., Walter........ 190 
LaBour Co.., Inc., 101 
Lapp Insulator Co., Pulsafeeder. 65 
Layne & Bowler, 37 
Leeds & Northrup Co........... 50 
Lindsay Chemical Co.......... 58 
21 
Lonergan J. B. 186 
205 
Luzerne Rubber Co............. a 
Mallinckrodt Chemical Wks.. 61 
Mallory-Sharon Metals Corp. . 28 


Manton-Gaulin Mfg. Co.. ..180, 181 
Mark & Co., 201 
Marsh Instrument Co........... 3 
Master Electric Co., _ Third Cover 
McGraw-Hill Book 203 


Metal Carbides 30 
Michigan Wheel Co............ 187 
Midwest Piping Co............. 109 
Mine Safety Appliances Co...... 31 
Monarch Mfg. Co............... 227 
Nash Engineering Co........... 52 
Niagara Blower Co.......... 203, 234 
Nicholson & Co., W. H.......... 9 
1, 47 
OPW. Corp... 218 
107 
Patterson-Kelly CO., 68 
Penberty Mfg. Co............... 182 
Permutit Co. 


Div. of Pfaudler Permutit Inc. 20 
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Philadelphia Pump Div., 

American Meter Co 
Powell Valves, wm. Powell Co.. 
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Pepys & Co. of California, 


88 
Quaker Oats Co., Chemical Div. 200 
Raybestos-Manhattan, Inc. 

Plastic Products Div 
Republic Steel Corp 
Research Appliance Co 
Richardson Scale Co 


Div. of Dresser Industries.... 
Royal McBee Corp 
Ryerson & Sons, Inc., J. T 
Schutte & Koerting Co 
Seiberling Rubber Co 
Shell Oil Co 


pany 
Sperry & Co., D. R. ... 
Spraying Systems Co 
Square D Company 
Stokes Corp., F. J 
Stone & 


Tote Systems, Inc 17 

aylor Engineering & Mfg. Co.. 

Trent Tube C 


(Dynel) Div. of Union Carbide 


Corp. 49 
United Electric Controls Co.... 202 
Uz. — Div. of 

oc ackKin 
U. S. Rubber Co 189 
U.S. Steel Corp. 
National Tube Div 


PROFESSIONAL SERVICES.... 238 
CLASSIFIED ADVERTISING 

; F. J. Eberle, Business Mer. 
EMPLOYMENT 

OPPORTUNITIES ........289, 24 
SPECIAL SERVICES 2 
EQUIPMENT 

(Used or 

For Sa 

WANTED 

Equipment 

_ ADVERTISERS INDEX 

American Air Compressor Corp... 244 
American Cyanamid Co 239 
Arden Chemical Co., Inc 
Boston Metals Co., The. .241, 2 
Brill Equipment Co 
Butler Manufacturing Co........ 
Campbell Sons’ Corp., Harry T... 
Cities Service Oil 
Eimco Corp., The 
Equipment Clearing House Inc.... 
First Machinery Corp 
Foster Co., B 
Gelb & Sons 
Heat & Power Co., Inc 
Lawler Co. 
Loeb Equipment Supply Co....... 243 
Johnson Machinery Co 24: 


Meyer & Sons, Inc., Wm. M...... 
Monarch Personnel 


New Drug Institute 

Perry Equipment Corp 
Standard-Vacuum Oil Co.. 
Stanhope Ine., R. C 

Stein Equipment Co ee 
Union Standard Equipment Co.... 
— Machinery & Equipment 


CORSON-CERVENY MICRO BELLOWS PUMPS 


deliver feed materials to Koppers Research 


Bench Scale Pilot Plants 


When developing bench scale continuous processes re- 
quiring accurately proportioned feeds, Koppers’ Verona 
Research Center scientists turn to the Corson-Cerveny 
Micro Bellows Pump. Due to simplicity of construction with 
consequent ease of maintenance and cleaning, this pump has 
been first choice on many important operations. 

This is another of the many ways the Corson-Cerveny 
Micro Bellows Pump helps research and development lab- 
oratories, especially where highly corrosive liquids are 
being pumped. These pumps, because they are fabricated of 
stainless steel and designed to eliminate packing, are free of 
corrosion. Write for descriptive bulletin. 


RESEARCH APPLIANCE CO. 


Box 307, Allison Park, Pa. 


NEW LITERATURE 


WATER STILLS 


For the laboratory, for industry, 
there is a Barnstead Water Still for every 
requirement. Write for catalog ‘‘G"' describing 
these Barnstead Water Stills from '% to 1000 
gallons per hour capacity. Each is described 
in detail; electrically-heated, gas-heated and 
steam-heated models; together with all types 
of accessories desirable for the handling, 
storage and testing of pure water. 


WATER DEMINERALIZERS 


Barnstead Catalog 127-A details 
every type of Barnstead demineralizer; two- 
bed, four-bed or mixed bed; for producing 
pure demineralized water in any capacity up 
to 2500 gallons per hour . . . for the lab- 
oratory or the industrial plant. 

Write your “pure water’ problem 
to the Barnstead Still & Demineralizer Com- 
pany, pure water specialists since 1878, at 
4 Lanesville Terrace, Boston 31, Massachusetts. 
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DRUM WARMER 
and COOLER 


Ideal for 
chemical plants 
because of its 
many advan- 
tages. Can be 
heated with 
steam, hot water, 
etc. No electri- 
cal spark or 
flame hazards. A 
perfectly SAFE 
way to warm 
drums, tanks, 
eans, of highly 
volatile fluid. 
Simple. Economi- 
cal. Also usable 
for cooling. 

This picture shows a curved Dean Thermo-Panel 
Coil clamped on a Drum for outside heating. We 
also produce INSIDE heated drums, Made of cold 
rolled steel, stainless steel, monel and Carpenter 
20. For complete data and prices on Dean Drum 
Warmers and Coolers ask for Form DW-6. 


EVERY CHEMICAL ENGINEER 


should know all about this remarkable Dean 
product which TAKES THE PLACE of pipe 
coils. Bulletin 355—52 pages—gives complete 
technical data. Bulletin 258 gives prices and 
design information. 


Backed by 20 Years of Panei Coil Manufacturing 


DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave., 
BROOKLYN 38, N. Y. Tel. Sterling 9-5400 


| it) 
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Viking Pump Co... 235 
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Welding Fittings Corp.......... 6 
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. W-K-M, Div. of ACF Industries. 105 
Machinery & Equipment Co...... 241 
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Mo . 240 
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CLASSIFIED... 


PROFESSIONAL SERVICES 


Consult these specialists and let them save you time 


and money through their specialized skills, wide experience, 


and detached engineering and economic advice. 


The C. W. NOFSINGER COMPANY 
"In Engineering 
It’s the PEOPLE that Count’ 


Engineers and C s for the F 
and Chemical Industries 


307 East 63rd Street ¢ Kansas City 13, Missouri 


JAMES P. O’DONNELL 


Consulting Engineer 


Chemical and Petro-Chemical Industries 


BEAUMONT NEW YORK 
Texas New York 


ARLES ASSOCIATES, INC. 
Consultants to the Chemical Industries 
New Products and 


New Product Deve 
Design & Initial Operation of Oo Complete Plants 
Process Analysis—Market Research 
COMPLET®S TECHNICAL & ECONOMIC SERVICES 
77 South St. DA. 5-2236 Stamford, Conn. 


D. Q. KERN ASSOCIATES 


Thermal Process Technology 

A Supporting Staff of Fifty 
Engineers, Designers, Detailers 
7016 Euclid Ave., Cleveland 3, 0. 


52 Wall St. 636 Wyatt ag 4 
New York 5. Washington 5. 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations — Reports — Design — Supervision 


Augusta, Ga. Atlanta, Ge. Anniston, Ala. 


W. L. BADGER and Associates, Inc. 
CHEMICAL BNGINBERS 


Evaporation, Crystalization and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations. 


309 South State Street Ann Arbor, Mich. 


KNOWLES ASSOCIATES 


Chemical—M etallur gtcal-—M echanical 
Engineers 


Consultation — Design 
Complete Plants — Equipment 
Heavy “ee Dressing 


19 Rector Street ew York 6, New York 
Bowling 3456 


PILOT ENGINEERING COMPANY 


RESEARCH & DEVELOPMENT 
From idea through pilot plant 


t—Complete plants 


PRODUCTION 
upervision — Trouble shooting 
— By- recovery 


P. O. Box 54 Brooklyn 5, N. ¥ 


E. J. CORELL 
ENGINEER 


Chlorine—Soda Ash—Perchlorethylene 
Pigments and Related Products 
Design—Reports—Operation 


413 Rose Blvd Tels: Akron, O. TE 64271 
Akron, Ohio 


THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemica! @ Industrial @ Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 


J. E. SIRRINE COMPANY 
Engineers 
Plant Design & Surveys covering Chemicals, Filec- 
trochemical and Metallurgical luction; Trade 
Waste Disposal; Water Supply & Treatment 
Analyses & Reports. 
Greenville 


CARL DEMRICK 


Technical Translations 
Send for Circular 
53 Se. Broadway 


CHAS. T. MAIN, INC. 
Engineers 


Industrial Plants 
Reports Design Construction Supervision 
80 Federal Street Boston 10, Mass. 
317 So. Tryon Street Charlotte, North Carolina 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design - Construction - Reports - Appratssis 
80 Broad Street, New York 4 


" 
By reason of special training, wide experience and tested 


ability, coupled with professional integrity, the consulting engineer 


brings to his client detached engineering and economic advice 


that rise above local limitations and encompasses the availability 


of all modern developments in the fields where he practices as an 


expert. His services, which do not replace but supplement and 


broaden those of segularly employed personnel, are justified on 


the ground that he saves his client more than he cost him.” 
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CLASSIFIED... 


EMPLOYMENT OPPORTUNITIES 


CE’s 


nation-wide 


information on = current 


coverage brings 


opportunities 


you tips and 


job functions 


throughout the chemical process industries. 


> Coverage — National, Execu- 
tive, management, engineering, 
technical, sales, office, skilled. 
Positions vacant, positions 
wanted, civil service, selling op- 
portunities, employment agen- 
cies and services, labor bureaus. 
P Displayed Rates—$46 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
Z in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 


> Closing Date — March 10th 
issue closes February 17th. Send 
new ads to Chemical Engineer- 
ing, P. O. Box 12, New York 36, 


CYANAMID__o 


ENGINEERING and CONSTRUCTION DIVISION 


Synthetic Fibres 
Engineer 


Senior position available for graduate engineer with 
minimum 10 years experience in synthetic fibre proc- 
esses. Must have demonstrated ability to direct over-all 
design of complex spinning and handling equipment. 


Excellent opportunity for growth in a new and chal- 
lenging field of interest of this diversified chemical 


company. 


Liberal employee benefits 
Central New York City location 


submit resume 
education, 


Please 
as to age, 
sired. Replies will 


giving 
experience 
be held 


full particulars 
and salary de- 
in strict confidence. 


AMERICAN CYANAMID COMPANY 


Personnel Relations Department 


30 Rockefeller Plaza 


New York 20, N. Y. 


WANTED 


CHEMICAL ENGINEER— 


Excellent Engineering position open in the 
wi rogressive company manufacturing a 
full line of “iquid- solids separation equipment. 
For details send brief resume. 
EIMCO CORP. 


3140 Fayette Ave. Birmingham, Ala. 


TECHNICAL PERSONNEL 
6 TO $20,000.00 

Monarch Personnel, a national organization, has been 
assigned by some of the finest companies to assiet 
them in their search for confident technical 
nel. We have offices in 61 cities throughout the 
and at all times at no cost 

pdt se Should you desire er your position 
pecienatte as well as financially send a resume 


fe confidence 
MONARCH PERSONNEL 
28 E. Jackson Blvd., Chicago 4, III. 


PAINTING ENGINEER 


Opportunity for career employment in staff 
department of multi-plant fabricator of 
durable steel products. Employment in 
Kansas City, Missouri. 
Advancement by merit; complete benefit 
program; attractive compensation plan. 
Company-paid retirement. 
We vi ful t as hav- 
ing completed work for chemical engineer- 
ing or h ring 
with 3 to 5 years practical experience in 
cted with metal painting 
ond coating. This is a top opportunity 
for a capable, qualified engineer who 
wants to use fully his coatings and engi- 
ring training and experi 
Send full particulars in confidential letter 
to Orval W. Groves, Employment Super- 
visor at address shown below. 


BUTLER MANUFACTURING CO. 
7400 East 13th Street 
Kansas City 26, Missouri 


CHEMICAL ENGINEER 


Minimum {5 years diversified experience. Must 
be experienced in plant design, construction and 
operation and qualified to act as consultant to 
foreign government on development of basic 
chemical industry. Extensive experience in 
fertilizers important with background in general 
commercial chemicals desirable. 

Possibility of 24 to 30 months foreign service. 
Good living conditions; substantial salary; quart- 
ers and travel allowance. Age 40 to 65. 


The J. G. White Engineering Corp. 
80 Broad Street New York ~ 
J 


RE PLIB S (Bor No.): Address to office nearest you 
0 This publication Classified Adv. Div. 
NE W YORK: P. O. Bor 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


LOS ANGELES: 1125 W. 6th St. (17) 


EMPLOYMENT SERVICES 


Salaried Personnel $5,000-$35,000. This 
Confidential service established 1920, is 
geared to needs of high grade men who seek 
a change of connection, under conditions 
assuring, if employed, full protection to 
present position. Send name and address only 
for details. Personal consultation invited. 
Jira Thayer Jennings, Dept. L, P.O. Box 674, 
Manchester, Vermont. 


Better Positions—$6000 to $50,000. Want a 
substantial salary increase, more opportunity 
or different location? This national 47 year 
old service connects you with best openings. 
You pay us only nominal fee for negotiations; 
this we refund when employer pays placement 
fee. Present position protected. In ——- 
confidence, write for particulars. 

Inc., 553 Brisbane Bldg., 3, 


‘SELLING OPPORTUNITY OFFERED 
Sales Representatives Wanted—Opportunity 
for manufacturers rep. sell mixing machinery 
to chemical, paint, ink industries. New York, 
Texas and Southern State territories open. 
RW-7110, Chemical Engineering. 


"SELLING OPPORTUNITY WANTED 


Sales engineerin group, Houston, Texas, “Ine 
terested in product or equipment for pipe- 
line and petro-chemical industry. Could use 
product requiring some field engineering and/ 
or modification. Have available yard storage, 
warehouse, some metal fabricating facilities. 
Adequately staffed and financed. RA-7106, 
Chemical Engineering. 


DON’T FORGET 


the box number when answering adver- 
tisements. It is the only way we can 
identify the advertiser to whom you are 
writing. 
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EMPLOYMENT OPPORTUNITIES 


CHEMICAL 


and 


MECHANICAL 


ENGINEERS 


A large and expanding inter- 
national petroleum company 
has openings for’ several 
Chemical and Mechanical En- 
gineers with outstanding abil- 
ity. This is a challenging 
opportunity to share the re- 
sponsibility of coordinating in- 
ternational refining opera- 
tions. Excellent advancement 
opportunities for applicants 
with a minimum of 3 years 
petroleum or chemical indus- 
try experience. Immediate as- 
signment to our Far East re- 
fineries or to our White 
Plains Headquarters with an 
eventual overseas assignment. 
Salary commensurate with 
experience, liberal annuity, in- 
surance, hospitalization and 
savings plans. Will pay mov- 
ing and transportation ex- 
pense. Please send resume to: 
DENNIS V. WARD 
STANDARD-VACUUM OIL COMPANY 


P. O. BOX 100Q 
WHITE PLAINS, N. Y. 


CLASSIFIED... 


EQUIPMENT SEARCHLIGHT 


CE’s Searchlight spots the big bargains in used, resale 


and rental equipment. Check this issue’s 


> Coverage—National (see index 
of advertisers in this section for 
your nearest dealer). Equipment 
and facilities—used, resale and 
rental—for the process indus- 
tries. For sale, wanted, for rent. 
> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 


complete in the field—for items you need now. 


vertising inch is measured { in. 
vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 

> Closing date — March 10th 
issue closes February 17th. Send 
all new ads to Chemical Engi- 
neering, Classified Adv. Division, 
P. O. Box 12, New York 36, N. Y. 


listings—most 


PROJECT ENGINEERING 
COORDINATOR 


Midwest Chemical company _desires to 
hire graduate with 
broad experience in project, “Sedan and 
process engineering in the petro-chemical 
field. Must have ability and experience in 
supervision and dination of 
activities including personnel 

Please send detailed 
data, experience, education, ad present 
salary to 


P-6791, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 


l 


Gates Globes Angles Plugs 
Stainless—Cast lron—Steel—Bronze 
All Sizes & Pressures 
Surplus—New—Reconditioned 
We Buy Surplus Inventories 
NEW or USED 
CHARLES A. WOLF 


7612 Atlantic Ave., Bell, Cotiorin 
ltudlow 7-6363 Ludlow 7-1824 


pINATED 


TOXICITY TESTS 
< following FDA procedures, for 


‘worcenmsn™ chemicals, foods, drugs, cosmetics, 


pesticides, additives. Biological assays. 
Screening tests. Complete research and develop- 
ment services. No obligation for estimates. 
Call or write Arthur D. Herrick, Director. 


NEW DRUG INSTITUTE 


130 East 59 St., New York 22 © Mu 8-0640 


Process Development 
and 
Design Engineers 


A few high caliber chemical, pe- 
troleum or mechanical engineers 
needed immediately for develop- 
ment and design of production- 
scale processes and equipment 
involved in the manufacture of: 


Plastics monomers in our rap- 
idly expanding Texas City, 
Texas plant. 

Polymers at our plastics divi- 
sion headquarters, Springfield, 
Mass. 


REQUIREMENTS: B.S. or M.S. In 
chemical petroleum or mechanical en- 
gineering with above average grades. | 
to 5 years relevant experience. 


Please send resume to: 
Technical 
MONSANTO 


CHEMICAL CO. 
SPRINGFIELD 2, MASS. 
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DIESEL GENERATOR—FOR SALE 
G.M. 8-268A Engine—2000 Amp. 0-180 Volt 
D.C. Generator—Price $7,500. ‘or $5,000.00 
for Diesel Engine alone. Will also trade for 
equal value in Package Boiler—heavy oil, 
125 Ibs. pressure approx. 200 h.p.—or other 
chemical equipment. 

ARDEN CHEMICAL CO., INC. 
548 Meserole St., Tel: HY 7-2550, Brooklyn 37,N.Y. 


ADVERTISER'S INDEX 


EQUIPMENT SEARCHLIGHT 


American Air Compressor Corp........ 244 
Arden Chemical Co., Inc. .......-.... 240 
Boston Metals Co., The.......241, 
Brill Equipment 
Campbell Sons’ Corp., 

‘ities Service Oil Co Br 240 
Equipment Clearing House In . 244 
First Machinery Corp...... . 242 
Gelb & Sons Inc., R....... 245 
Loeb Equipment Supply Co........... 243 
Johnson Machinery Co.............+. 243 
Machinery & Equipment Co........... 241 
Machinery & Equipment Corp., 243 
Meyer & Sons, Inc., Wm. M........-.. 242 
Perry Equipment Corp. 243 
Union Standard Equipment Co........ 242 
Universal Machinery & Equipment 


FOR SALE 
AT TALLANT, OKLA. 


CHEMICAL PLANT 


1—10’ x 20 Aluminum Bronze 
Horizontal Tank, 3/16” Shell, 
4,” Head. Purchased New 1954. 
Price $4500.00. 


CITIES SERVICE OIL—PATRIDGE 
BARTLESVILLE, OKLAHOMA 


WANTED 
USED REACTOR 


Agitated, Vertical 
150 psi W.P. 304 ss or Better 
2000-10,000 gallon capacity 


W-7166, Chemical Engineering 


Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 
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NEW 
CONDENSER 
BARGAINS 


11000 SQ. FT. UNITS 


3 New Worthington Surface Condensers— 
11000 sq. ft. each—single pass—Monel water 
boxes—Cupro-Nickel tubes & tube sheets. 
Tubes O.D. CAPACITY: Ibs/hr—70,000; 
circulating water 14180; circulating water 
connections 30’; operating weight 86,000 Ibs; 
overall length approx. 21’; width & height 
9'4. Built for U.S. Navy. Designed for low 
head room. 


8900 SQ. FT. UNITS 

1 New unit by C. H. Wheeler. Test pressure: 
shell 30 Ibs; water box 30 Ibs.—single pass. 
Turbine steam exhaust inlet 6’ 134” x 10’ 2”. 
Overall width 12’ 214; overall length 14’ 
1034’’; overall height 5’ Water inlet 36” 
x 30° outlet. Monel heads and water boxes; 
Cupro-Nickel tubes. Built for U.S. Navy of 
very best materials. 


1135 SQ. FT. UNITS 

2 New Units by C. H. Wheeler. 2-pass—shell 
30 PSi—tubes, chest 30 PSI: DIMENSIONS: 
42" diam.—12’ long. 24’ exhaust steam inlet 
—water box inlet & outlet 10’. 9300 Ibs./hr. 
steam capacity; 1175 GPM circulating water. 
Complete with twin air ejectors type 4H 
Wheeler with inner cooler. Built originally 
for Navy. 


580 SQ. FT. UNITS 
6 New units—Capacity: 4300 Ibs/hr on 28.5 
vacuum. 8” water inlet & outlet—18" steam 
inlet. 2 pass—complete with air ejectors. 


3 LIBERTY SHIP TYPE UNITS 
2700 Sq. Ft.—2-pass type. 
OTHER SIZES IN STOCK FOR 
IMMEDIATE DELIVERY 


NEW CIRCULATING PUMPS 


1 only—vertical circulating pump—all-bronze 
propeller type—geared turbo driven—840 RPM 
—26500 GPM at 25’ head. W.P. turbine, 
Westinghouse, 575 |!bs—O°F superheat. Pump 
—Warren type 25 VP. 


THE BOSTON METALS CO. 
313 E. BALTIMORE STREET 
BALTIMORE 2, MD. CUrtis 7-5050 


GO WEST FOR THE BEST 


2—fi' x 50’ Louisville Rot. Steam Dryers 
5—4’ x 30’ Beard Dryers, Mfrs & drives 


|—42” x 90” Double Drum Dryer, Buflovak 


i—Komareka-Greaves 15 TPH Briquetting Press 
2—Sharples D-2 type 316 S.S. Filters 


2—A T & M 42” susp perf basket Centrifuge 
i—Sharples PN-14 Super-D-Cantor, 15 HP 


i—Sweetland #2 Filter, 9 bot Ivs 4” centers 


i—Day 14” x 30” High Speed Paint Mill 
i—Lehman 1534” x 39%." High Speed Mill 


i—Williams 4 Roll High Side Whizzer Separ. 
i—Fitzpatrick Model K Comminuting machine 
14—Syntron Spiral Vib. Elevators, 8'6” lift 
4—Jeffrey Vib. Conveyors, =3MC-8", 9’ long 


8—Lightnin Model SEV side enter Agitators 
i—Readco 25 gal dbi arm Sigma jcktd Mixers 


2—6' x 45’ Louisville Flame Dryers oe 


|—Proctor-Schwartz 8’ x 50’ Apron Dryer * 


2—Link-Belt Roto-Louvre Dryers, 207-10, 310-16 * 
2—Sharples C-27 Super D-Hydrators, S.S. * 


i—Eimco 8’ x 8’ Rot. Cont. Filter, Complete ote 


i—Oliver 8’ x 10’ Cont. Vacuum Precoat Filter * 


i—Raymond 3 Roller High Side, Cone Separator 7 


2—Rietz RD-18 Disintegrators, 75 HP motors *” 


. . EQUIPMENT SEARCHLIGHT 


LIQUIDATIONS 


CHEMICAL & PHARMACEUTICAL PLANT 
NEWARK, N. J. 


REACTORS—KETTLES—STILLS 


1—1000 gal. 304 S.S. jacketed agitated 
Reactor 

2—550 gal. 304 S.S. jacketed agitated 
Reactors with Chromalox Heating Ele- 
ments, oil jackets an d 

1—500 gal. 304 S.S. jacketed agitated 
Reactor with d 

2—500 gal. Pfaudler glass lined agitated 
Reactors. 

6—300 to 450 gal. 304 S.S. agitated 
Kettles 

1—300 gal. 304 S.S. jacketed agitated 
Reactor 

3—300 gal. steel jacketed Kettles 3’ x 6’ 
deep 


3—250 gal. Steel jacketed Kettles 41" x 
46” deep 


2—200 gal. 304 S.S. Vacuum Stills with 
condensers. 

3—125 gal. 304 S.S. Kettles 

3—20 and 30 gal. 304 S.S. Vacuum Stills 
with condensers. 


TANKS 


5—2000 gal. 304 S.S. Tanks 7’ x 7’ high, 
agitated (3 with s.s. coils). 

2—2000 gal. Steel Tanks 7’ x 7° high, 
closed agitated with steam coils 
1—1000 gal. Steel Tank 64” x 68” high, 
oy top and bottom, agitated with 

coils 


1—100 gal. 304 S.S. Tank 30° x 30” high 
18” cone bottom 
10—75 to 150 gal. Pfaudler glass lined 
Crystallizing Tanks 
gal. General Ceramic Crocks 


WOOD TANKS 


4—2300 gal. Cypress Tanks 7’ x 8’ high, 
agitated 2-3/4” staves 

4—2000 gal. Cypress Tanks 7° x 8’ high, 
agitated 2-1/2” staves 

1—1200 gal. Cypress Tank 6’ x 6’ high, 
agitated 1-3/4" staves 


EVAPORATORS 


1—Condenser Service & Engineering 304 
S.S. Evaporator, 1000 gal. Single Effect 
Body with Vapor Dome and Vertical 
Cond . d te Pump. 


FILTERS 


2—Oliver United No. 50 304 S.S. Pressure 
Filters 

1—Sparkler Filter Model 18-D-12 304 S.S. 
Filter 

6—Independent Filter Presses 36” x 36” 
wood plate and frame, 18 to 25 cham- 
bers 

l—Independent Filter Press 30° x 30” 
wood plate and frame, 25 chambers 

6—Independent & Shriver Filter Presses 
18” x 18", 24° x 24” wood 

12—U.S. Stone Ware & General Ceramic 
Vacuum Filters, 25 gal. top, 50 gal. 
bottom. 


DRYERS 


4—Proctor & Schwartz Atmospheric Tray 
Dryers, two section, aero-fin steam coils, 
fans, XP motor, 68 S.S. trays each 
20” x 30” 

1—Hemminger Tray Dryer, 8 sections, aero- 
fin steam coils, 176 S.S. trays 20° x 30” 


CENTRIFUGALS 


2—Hercules 40” rubber covered perforated, 
center slung Centrifugals, Type UT, 900 
RPM, rubber lined curb, V-belted to 
L.A. 712 HP x XP motor 3/60/220/440 
volt 


PUMPS—COMPRESSORS 


1—Olivite Centrifugal Pump Size #2 3 
HP motor 

6—Worthite Centrifugal Pumps 1” x 1” to 
1” x 1149” with XP motors 

5—Iron Centrifugal Pumps 1” x 1” to 
2" x 2” with XP motors 

7—Two stage Rotary Vacuum Pumps with 
3 HP XP motors 

1—Ingersoll Rand Air Compressor, Type 30 
3 stage, 27 CFM at 150% pressure with 
10 HP XP motor and receiving Tank 

1—Ingersoll Rand Air Compressor, Type 30 
2 stage, 7.9 CFM at 125+ pressure with 
10 HP XP motor and receiving Tank 

1—Westinghouse Air Compressor, Type 
3-YC, 2 stage, 20 CFM at 1254 pressure 
with 5 HP motor and receiving Tank 


1—Swenson Quadruple Effect Evapo- 
rator, 12,975 sq. ft. 


1—Arnold 6’ dia. 304 S.S. Evaporator 
325 sq. ft. 


1—Harris 3’ dia. 304 S.S. Evaporator 
with steam coils 


3—American 42” x 120° Double Drum 
Dryers 10 HP motors 


TRENTON CHEMICAL COMPANY 
TRENTON, MICHIGAN 
Main Items 


1—Bird 36” x 50” Steel, Solid Bowl, 
Continuous Centrifuge 

1—Bird 40” suspended, rubber covered, 
perforated basket Centrifuge 

2—AT&M 42” pended, Stainl 
Steel, perforated basket Centrifuges 

2—Tolhurst 40” pended, steel, per- 
forated Centrifuges 

1—2000 gal. 304 S.S. vertical agitated, 


1—Baker-Perkins sigma Mixer, 33 x 37/2 x 30° ye 
i—Sturtevant 1/2 ton Mixer, 75 cu ft batch 

i—it’ dia x 15 Stainless steel Tank 

8—5'6” x 30’ Pressure Tanks, 3002 W.P. * 


PACKAGING EQUIPMENT—Fillers, Cappers, 
Casers, Labelers. Many sizes, type. Send Inquiry. * 


3—Louisville 6’ x 50’ Rot Steam jacketed Tank 
Tube Dryers, reducer and 20 HP 1—10,000 gal. Aluminum 10’ x 16’ hori- 


GOOD USED EQUIPMENT 


Y AND 


motor zontal Tank. 
<n 2401 THIRD AVE., NEW YORK 51, N. Y. 


Write or Phone for Detailed Circular 
B ge | L Tel. CYpress 2-5703 + Cable: Bristen, N. Y. 


EQUIPMENT COMPANY 


$14 Bryant Street © San Francesco 7, Calif. 
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f 
2—600 gal. 304 S.S. Tanks 54” x 58° high 
1—525 gal. 304 S.S. Tank 54” x 54” high 
1—375 gal. 304 S.S. Tank 44” x 54” high 
2—300 gal. Pfaudler glass lined Agitated 
Mixing Tanks 44° x 48” high 
$128 gal. 904 Tanks 24° high , 
7—125 to 150 gal. Pfaudler glass lined 
jacketed Crystallizing Tanks 40° x 24” 
and 40° x 30° 
* 
* 
Micune, 
4 
| TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 
24) 


DON’T CRY OVER A CUR- 
TAILED APPROPRIATION 


FMC REBUILT EQUIPMENT at 
HALF PRICE SOLVES THE PROBLEM 


Baker Perkins Heavy Duty Jktd. Mixers in Stainless or Mild 
Steel; 100-300 Gal. 

J. H. Day Cincinnatus 300 Gal. Stainless Jacketed Heavy 
Duty Dbl. Arm Mixer. 

Patterson, Abbe and International Pebble Mills from 
36” x 42” up to 8’ x 8’. 

Patterson Jacketed Ball Mills; 54’ x 42”. 

Extruders; National 21/2"’, Royle No. 3. 

V. D. Anderson ‘‘RB” Expeller; 25 HP Motor. 

Gen. American Twin Drum Dryer 42” x 10’. 

Double Drum Dryers from 28” x 60” to 42” x 100”. 

Hersey Rotary Gas Fired Counter Current Dryer with Stain- 
less Contacts; 5’ x 26’ complete. 

Stokes Jacketed Rotary Vacuum Dryer; 34” x 10’. 

American Sterilizers up to 36” x 42” x 84”. 

Zaremba Double Effect INCONEL Evaporator; 60” x 17’ 
and 84” x 15'6”; 850 sq. ft. 

ier Stainless Steel Vac. Pans; 3’ x 10’; 6’ x 12’. 
Knox ‘Stainless Resin Kettle; x 7'6”’. 
Lancaster S/S Lined Rot. Reactor; 50” x 17'4’’. 


Barnstead S/S Steam Heated Water Still; 100 GPH. 
SEND FOR COMPLETE INVENTORY 


209-289 10th St. 
FRED R. FIRSTENBERG, Pres. 


Bklyn. 15, N. Y. 
ST. 8-4672 


FIRST MACHINERY CORP. 


2 OIL BURNING 
BABCOCK & WILCOX 
WATER TUBE BOILERS 

Designed for T2-SE-A2 


Now being removed at Philadelphia, Pa., 
from the S.S. Missi San Fr 


Complete with deaerating feed heaters, Coffin 
feed pumps, oil pumps, Ist, 2nd & 3rd stage 
heaters. Evaporation: normal 43,000 Ibs.; max. 
60,000 Ibs. Designed boiler pressure 700 P.S.!. 
Final steam temp. at superheater outlet 825° 
normal. Superheat safety valve setting 624 
P.S.1. Boiler heating surface including water 
wall 6350 sq. ft. Total water heatir 7 surface 
8030 sq. ft. Economizer heating surface 1680 
sq. ft. Operating pressure superheater outlet 
600 P.S.I. Furnace volume 573 cu. ft. Evapor- 
ation rate from and at 212 F Ibs/hr/sq ft of 
total boiler heating surface: Normal 8.33— 
max. 11.74. Water wall heating surface 118 
sq. ft. Feed water temp 240 F. Immediate de- 
livery. Presently on barge at Philadelphia. 
Dimensions: 19'8 high over drum flange: 
14’ 9-5/16" over casing plate; 16’ wide over 
drum. 


THE BOSTON METALS CO. 
313 E. BALTIMORE STREET 
BALTIMORE 2, MD. CUrtis 7-5050 


GOOD USED MACHINERY FOR SALE 


ers, Kilns, Centrifugals, Filters, Kettles, Tanks, 
Crashers, Mixers, Soreens, Tablet Ma- 
chines, Hydraulic, Plastic and Rubber Machinery, 
ete. Send for bulletins. 


STEIN EQUIPMENT CO. 


107—8TH STREET BROOKLYN 15, N. Y. 
Sterling 8-1944 


Machinery 
Extoblished 1912 


Secured 


MOST MODERN PACKAGING 
AND PROCESSING MACHINERY 


t Installed Within Last 2 Years 


“AVAILABLE AT TREMENDOUS 
SAVINGS 


4—Hayssen Model F Compaks with net 
weight scales, bulk and dribble feeds, 
Electric Eyes. 

3—Package Machinery Model C Transwraps 
with net weight scales, bulk and dribble 
feeds, Electric Eyes. 

1—Package Machinery Model B Transwrap, 
Auger Feed, Electric Eye. 

8—Scandia Model SFS6F high speed auto- 
matic Wrappers with Electric Eyes. 

4—Ceco Model 40-91/-GG Automatic Ad- 
justable Cartoning Units. 

2—Hayssen Model 7—17 Box Wrappers. 

1—Pneumatic Scale Automatic Carton Feeder, 
Bottom Sealer, Top Sealer, interconnecting 
conveyors. 

1—Pneumatic Scale Rotary Top Sealer. 

1—Ceco Model A3901-12 Cartoning Machine 
with compression unit. 

6—Fitzpatrick Model D-6 Stainless Steel 
Comminuters, also Model D-3. 

4—J. H. Day size G, 1500 Ib. Ribbon-type 
Powder Mixers, split spiral type agitator. 

Rietz Disintegrators, Model RDI8 with 50 
HP motor. 

Foundry  Disintegrator, Model 


4—Stokes & Smith Model G1 and G2 Auger 
Powder Fillers. 
Complete Details and Quotations 
Available On Request 


WRITE, WIRE, PHONE COLLECT 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St.. New York 12, N. Y. 
Phone: Canal 6-5334 


NEW and 
REBUILT 


FANS 
BLOWERS 
EXHAUSTERS 


Save 30% to 50% 


We can supply 
all leading makes 
of ROTARY POSITIVE 
BLOWERS .. . TURBO 
BLOWERS .. . CENTRIF- 
UGAL FANS .. . STEEL 
PLATE EXHAUSTERS ... 
Fully Guaranteed! Whether you 
need 1 cu. ft. of air or 100,000 
—we have the blower to do 
the job ... plus 28 years’ 
experience in rebuild- 
ing this type of 
equipment. or WiRE 
Send us your 
requirements, 
or write for 
complete listings. 


WM. W. MEYER & SONS 
8243 Elmwood Avenue 
SKOKIE, ILLINOIS 
Chicago Phone: INdependence 3-5127 


IMMEDIATE DELIVERY 


Patterson Kelley 
TWIN SHELL DRY BLENDER 
@ 3 cu. ft. Capacity 
@ Like new 
2—International 
BALL MILLS 
6’ Dia.x8' and 6’ Dia.x10’ 
@ Porcelain Lined 
25 H.P. Gearhead Motors 
Excellent Condition 


PRICED RIGHT — CALL COLLECT 
Universal Machinery & Equipment Co. 


1630 N. NINTH ST., READING, PA. 
Phone: FRanklin 3-5103 


EVAPORATOR 


One Swenson, Four Body, Compound Triple Effect, 
Long Tube Vertical, Film Type Evaporator. First 
three bodies operate triple effect while the foarth 
a Concentrator at double ¢ effect vacuum. 
xcellen 


F8-6584, Chemical Pingineeri 
520 N. Michigan Ave., Chicago 


Buying 
Good USED Equipment 


is frequently the difference be- 
tween having needed equipment 
or doing without it. 
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820 WEST SUPERIOR ST 


LOEB OFFERINGS 


Autoclave: 50 gal. Sage as Wells, st. st. 
Boilers: Gas fired 60, ‘15, 2, 1 hp. 
Centrifugals: Fletcher 12” copper. 
Centrifuge: Inter. size 3 mod. FS. 2 hp. 
Clarifiers: De Laval 34-51, SVE5R, 04- 21. 
Condensers: stainless steel and copper. 
Crystallizers: 500 gal. stainless steel, jack. 
Dryers: Devine 2 x 4’ vac. drums, st. steel. 
Evaporator: Buflovak double effect st. st. 
Fillers: for liquid, paste, powder 
Filters: Oliver 212 x Il’, Alsop, 
Lomax, Industrial. 
Filter Presses: Sperry, Shriver 6” to 36”. 
Kettles: Stainless steel 20 to 500 gal. with 
and without agitators. 
Mills: Abbe #5, 36 
Ball: 4 x 5’ chrome mangan 
Mikro: Bantam, #1SH, 2TH. 24”. 
Hammer: Jeffrey 30 x 24” type A. 
Colloid: Charlotte iron, 25 hp. 

Mixers: Dbl. and sgl. arm lene blade. 
Jacketed horiz. 550 gal. st. steel. 
Percolators: Pfaudler 54 x 42” st. st. jack. 
Send us your inquiries 
and list of idle equipment 


RO * TELEPHONE SEeley 8-143! 


EQUIPMENT SUPPLY CO. 


CHICAGO 22, ILLINOIS 


CRUSHERS, JAW 21/2 x 6 (Lab), 9 x 15 Cli- 
max—1I5 x 24 Traylor—24 x 13 Farrel— 
36 x 10 Farrel 

CRUSHERS, ROLL 16 x 10 Sturtevant—30 x 16 
Chambers—24 x 24 LB & 30 x 30 Jeffrey 


single 
MILLS, HAMMER 71!/2 HP Straub—25 HP 
Wms. AKB—30 HP Mikro 3w—50, 100, 1 
HP Jeffrey 
MILLS, BALL 3’ x 8”, 
Conical—5’ 
Tube—4’ x 8’ Rod (50 HP) 

40" Roball—40"” x 120” 
Rotex——-3' x 5’, 3’ x 10’, 4, x 10’ Tyler 
Hummer—42” x 10’ Cedar Rapids—4’ x 10’ 
Diester—5’ x 12’ Hewitt Robbins 

ROTARY DRYERS 24” x 20’, 44’ x 25’, 60” 
x 40’, 60” x 45’, 80” x 60’ with auto. 
controls & dust collectors. 

FEEDERS Syntron Fll, F21, F33—Jeffrey 2 A 
vibrating—30" x 30”, 40’ x 8’ Apron. 

FORK LIFT TRUCK 20007 cap.—Hyster—12’ 
lift—pneumatic tires 


Machinery purchased from Metuchen stock is 
completely rebuilt. 


Take your family to your church 


LAWLER COMPANY 


Durham Ave. Liberty 9-0245 Metuchen, N.J. 


500 gal Glascote Glass Lined Jacketed 
agitated Reactor 
2’ x 54’ Column 30 Trays 268 Psi 
5’ x 42’ Column 18 Trays 
40” SS Bird Susp. Cent. 30/72 HP 
30” Fletcher S.S. Susp. Cent. 10/5 HP XP 
Sweetland Filter #10 with 27 Steel 
bottom drainage leaves 
5‘3” x 6’ Oliver Precoat Filter, Rubber 
covered, Complete 
Mitts & Merrill 30” x 36” Hogs 15CF 
50” x 14'6” Pug Mill 60 HP motor 
Pebble Mills 5’ x 6’, 4’ x 5’, 36” x 4’, 
3’ x 3’ Patterson & Abbe M.D. 
14” x 30” J. H. Day 3 Roll High Speed 
Mill 25 HP (3) 
705-24 Roto-Louvre Dryer with aerofin 
coils, blowers, and controls 
502-16 Roto-Louvre Dryer with oil 
burner, blowers, and controls 
6’ x 10’ Rotary Vac Drum Dryer chrome 
plated with accessories 
4’ x 30’ Ruggles Coles Model XH2 Ro- 
tary Dryer 
5’ x 30’ Buflovak Rotary Vac Dryer 
8’6" x 50’ x 46” Rotary Kiin 
15” x 15” Republic S.S. Filter Press 20 
chamber Flexmaster 
2350 gal. S.S. agitated tank 
8’ x 8’ Rubber lined Steel Tanks 
275 Sq. Ft. Condenser S.S. tubes 
303 Sq. Ft. Condenser, Admir. tubes 
1020 Sq. Ft. Heat Exchanger 150 Psi 
24” x 20’ Swenson Crystallizers (3) 


. EQUIPMENT SEARCHLIGHT 


HEAT & POWER: 
Inc. 

PROCESS EQUIPMENT DIVISION 


60 FAST 42nd ST. 310 THOMPSON BLDG. 

NEWYORK TULSA 3, OKLAHOMA 

MUrray Hill 7-5280 Diamond 3-4890 
% 


FOR SALE 


'—Buflovak F-20 Vacuum Shelf Dryer. 

6—Stainless steel Tanks 300-1200 gals. 

i—Fletcher 48” Centrifugal, S.S. basket. 

2—Lightnin 7! H.P. Turbo Agitators, 100 r.p.m. 

t—Fletcher 30’ suspended type Centrifugal, stain- 
less steel contact parts. 

500 H.P. ‘‘Package’”’ Boiler, (60% 
W.P. 


2—Oliver 8 x 12’ Vacuum Drum Filters. 
2—Sharples C-20 & C-27 Super-D-Hydrators. 
i—12,000 gal. rubber lined Acid Tank. 


The Machinery & Equipment Corp. 


293 Frelinghuysen Ave. Newark 12, N. J. 
TAlbot 4-2050 


When You Think of Plastics 
Rubber & Chemical Machinery 
Think of 


JOHNSON MACHINERY CO. 
Largest Stock in the U. S. 


Extruders, Tablet Presses, Injection Molders, 
liydraulic Presses, Scrap Cutters, Calenders, 
Blenders, Mixers, Ovens, Hydraulic Pumps, La: 
inating & Molding Equipmen 


See Us First 
JOHNSON MACHINERY CO. 


679 Frelinghuysen Ave., Dept. CE 
Newark, N. J. Biglow 8-2500 


#0 SIMPSON 


INTENSIVE MIXERS 


NEVER USED 


Style: M... Diameter: 3’ Capacity: 1° cu. ft. 


IN STOCK 


Bird 32” x 50” continuous centrifugals, 
T316 SS, fume tite 

Bird 24” x 24” continuous centrifugals, 
slotted screen, monel 

Bird 24” x 38” continuous centrifugal, 
steel, 1953 

Sharples Super-D-Hydrators C-20 & 
C27, T316 SS and monel 

Copper bubble or tunnel cap columns: 
24”, 36”, 42”, 48 dia., up to 59 
plates 

Buflovak 42” x 120” double drum dry- 
ers (2) with 125+ drums, (1) with 
160% drums 

American 36” x 84” double drum dryer, 

CUUM 


UNUSED Buflovak 5’ x 12’ single drum 
dryer, VACUUM 

Andersen SS vacuum shelf dryers, 108 
sq. ft., six individual chambers 

1070 sq. ft. shell & tube exchangers, 
7304 SS, ASME 

910 sq. ft. shell & tube exchanger, ad- 
miralty tubes, ASME 

9 x 30’ rotary dryer, SS lined 

Al. Ch. 6’ x 50’ Rotary Dryer 

Renn. 56” x 50’ Rotary Dryer 

Beaird 4’ x 30’ rotary dryers 

Tylor-Harmor 4’ x 30’ rotary dryer, 
double shell 

Louisville 6’ x 45’ rotary steam tube 
dryer 

Nickel-Clad vert. long tube evaporators, 
400 & 250 sq. ft. 

Buflovak vert. long tube dbl. effect 
evaporator, 588 sq. ft., $.S. 

Niagara #510-28 pressure leaf filter, 
7316 SS 510 sq. ft. 

Sparkler +33-S-28 pressure leaf filters, 
151 sq. ft., T304 SS Ivs. 

Sweetland filters: #12, #7, #5 

Eimco 10’ D x 12’ F rotary vacuum fil- 
ters, rubber covered 

Hardinge 10’ x 96’ conical mills 

Allis-Chalmers compeb mill, 7’ x 24’, 
450 HP 

Raymond 6-roll low-side mill, 200 HP 

UNUSED Patterson 5’ x 22’ ball tube 
mill, 200 HP 

H. K. Porter pebble mills, 6’ x 5’, stone 
ined 

Baker-Perkins #15-USE dispersion 
blade, double arm mixer, SS, 1 
gal; 75 HP 

Davenport +1A Dewatering Presses 

NEW 10,500 gallon horiz. SS tanks 

3000 gal. SS tank trailers 

Agitator Drives: 11:1 @ 60 HP; 10:1 
@ 250 HP 


FOR MORE IN STOCK 
VALUES, Send For List +158 


PER EQUIPMENT 
CORPORATION 


UNIT DRIVE—AIR OPERATED DOOR 
ACQUISITION COST: $2935. each 
OUR PRICE: $1495. 
F each complete with 5 Hp motor. 
Universal Machinery & Equipment Company 


1630 NORTH NINTH ST., READING, PA. — PHONE FRanklin 3-5103 COLLECT 


1413-21 N. SIXTH STREET 
Phone: Poplar 3-3505 
PHILADELPHIA 22, PENNA. 
N. Y. C. Phone: Oxford 7-8685 
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NEW UNUSED U. S. NAVY SURPLUS 


AXIAL FLOW 


FANS 


16,000 C.F.M. - 440/3/60 A.C. 


ansWer to ventilation problems of fumes; dust; forced draft cooling of machinery, 


transformers; drying processes; 


air conditioning. In original crates. Cylindrical 


heavily constructed, hot galvanized. Interior primed and varnished, exterior 
primed and weatherproof, 7-blade aluminum propeller, CCW rotation. Navy type 


del A16-A-4W-6 mfg, by Buffalo Forge. 


apac ity: 


500 CFM @ 1” static press.; 


6,000 CFM @ 2” static press.; 16,000 CFM @ 3” static ‘pressure ; other static pressures 


ym curve. Motor: GE type K—i 15 HP 


sp ray-tight enclosure. 7 
33%”. Complete with motor: 
c an be reconnected for 220 vier “AC. 


ORIGINAL OUR 


COST 
$1950 EACH PRICE 


~440/3/ 60—19.2/7.3 amps—1170/1775 RPM— 
31%” I.D.; flanged both ends; bolt circle 
25 HP (max) 440/2/60 controller and spare parts. 


$ EACH 
WHILE THEY 
LAST 


WRITE FOR OTHER SIZES AND VOLTAGES 


Also in stock: 230 VDC units @ 35,000 CFM; 


8000 CFM, Also available at 115 


20,000 CFM; 16,000 CFM; 10,000 CFM; 


ALL FULLY GUARANTEED 


Let us send you a sample order. Write for free brochure and fan curve. 


The BOSTON 


313 E. Baltimore St. 
CUrtis 7-5050 


METALS Co. 


Baltimore 2, Maryland 
LExington 9-1900 


5—25, 44 & 115 ton GE Diesel Elec. 
Locomotives 

3—696 CFM Inger-Rand 40T Compres- 
sors 

15 ton Amer. 85’ B. Stiff Leg Derrick 

125 Hp Cleaver B. Package Boiler 

2’ Symons Shorthead Cone Crusher 

30x36” Traylor H. Jaw Crusher 

30x30 & 24x24 L.B. Coal Crushers 

24x18" Jeffrey Hammermill 

4'x8’ Hardinge Rod Mill 

8'x60" Hardinge New Ball Mill 

3’x8” Hardinge Ball Mill 

4'x20', 5’x24' & 6'x72’ Rotary Dryers 

12-4'x20', 6'x72', 8’x150', 7'6” & 
11’x200’ also 8’x125’ Rotary Kilns 

4'x20' New Rotary Kiln 

4'x8’ DD x 4’x14’ 3D Seco Screens 


R. C. STANHOPE, INC. 
60 E. 42 St., N. Y. 17, 
Tel: MUrray Hill 2-3076 


FEBRUARY SPECIALS 


Sweetiand #5 SS Filter, 20” leaves, on 3” cent. 
Stokes Vac. Shelf Dryer 18 shelves 40” x 44” 
Pfaudier Glass Kettles SS agitator 3 HP exp. mtrs. 
Tolhurst 40” Cent. Plough & bottom dump. 
Devine Vac. Shelf Dryer 6 shelves 40” x 43” 

Gen. American 42” x 120° twin Drum Dryer 
3—20,000 gal. steel tanks, welded, iY heads 
Pfaudier SS Reactor, 125 gal., jktd. & agtd. 
Nash Hytor Vac. Pump #6, with 40 H.P. motor 


WE BUY COMPLETE PLANTS OR SINGLE 
UNITS. WHAT HAVE YOU FOR SALE OR 
TRADE? YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, INC. 
111 33rd Street, Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 


COMPRESSORS 


1902-1957 
World’s Best Rebuilts 


Hd PSI 6x7 IR-ES-1 Worth. HB 


100 PSI 12xtt “ES. & 
220 PSI ing. ES-2 
12 Ing. ERI 


125 PSI Ing. XRE 
110 PSI 19-ftxt2 Chic. OCB 
40 PSI 19x13 Ing. ES! 
Vacuum 22x9 Ing. ES 
210 PSI ingersolt 3 Steam 
1 20x13 Wort Unused 


Sonn 


Eo 
z mal 


200 ing. 
60-600 CFM Rotary or rec procating. 


American 
COMPRESSOR CORP. 


NORTH BERGEN .N J 
Telephone UNion 5-484! 


FOR SALE 


i—Patterson 7 x 18’—Two Compartment Ball Mill 
—practically new—epare liners, spare gears— 
HP motor and reducer 
i—Atlas 5’ Dia—22’6 lona Ball Mill—Stene lining 
5'6 Dia—2!’ long Bali Mili—Stone lin- 
ne 


1—25B Telsmith Gyratory Orusher 

4—F. J. Mack Dumps—tock bodies 

I—Used Northwest Shevel—Medel 80D—2'. yd. 
i—New Northwest Shevel—Model 80D—2' yd. 


i—Generator—i56KVA—240 volt 3 phase 60 cycle 
Murphy diesel—on rubber tires 


HARRY T. CAMPBELL SONS’ CORP. 
Campbell Building Towson 4, Maryland 
Phone — Valley 3-7000 


TESTED & STRUCTURAL 
Large Warehouse Stocks 
© SPIRAL WELD @ SEAMLESS 


@ ELECTRIC WELD © LAP WELD 
© BUTT WELD © CONTINUOUS 


- TRACK EQUIPMENT - PIPE - PILING ] 


PITTSBURGH 30 NEW YORK? CHICAGO 4 
_ ATLANTA 8 * HOUSTON 2 * LOS ANGELES 5 


SEARCHLIGHT 
Lquipment 
Spotting Service 


This service is aimed at helping 
you, the reader of “SEARCH- 
LIGHT”, to locate Surplus new 
‘and used Chemical Processing 
equipment not currently adver- 
tised. (This service is for USER- 
BUYERS only). No charge or ob- 
ligation. 


How to use: Check the dealer 
ads to see if what you want is 
not currently advertised. If not, 
send us the specifications of the 
equipment wanted on the cou- 
pon below, or on your own 


company letterhead to: 


Searchlight Equipment 
Spotting Service 


CHEMICAL ENGINEERING 
330 W. 42nd St., N. Y. 36, N. Y. 


Your requirements will be brought 
promptly to the attention of the equip- 
ment dealers advertising in this section. 


You will receive replies directly from 


Searchlight Equipment Spotting Service 
CHEMICAL ENGINEERING 
330 W. 42nd St., N. Y 36, N. Y. 


Please help us locate the following equipment- 
components. 


COMPANY ... 
STREET 


city .. 
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LIQUIDATION 


PHARMACEUTICAL 
RESEARCH 
LABORATORY 
NEW YORK CITY: 


1—Eimco Stainless Steel Drum Filter 4’ x 3’, Complete 
2—Stokes 75 gal. Stainless Steel Jacketed Vacuum 
Stills, complete with ogitators, drives, motors, 
condensers and vacuum pumps. 
1—Struthers Wells Type 316 Stainless Steel Auto- 
clave, 3% gal. capacity with agitator, drive and 
motor, 7500 PSI. 
2—Stokes Single Door Vacuum Shelf Sys: with 10 
shelves, complete with vacuum pumps, 
ers, gauges, etc. 
1—Stokes #51 Vacuum Shelf Dryer, Lab Type, com- 
plete with Condenser, Receiver and Vacuum 
Pump. 
1—York 15 ton Refrigeration Unit, complete with all 
accessories. 
1—Sparkler Stainless Steel Lab Filter Model 8-3. 
2—Knightware Distillation Units, complete with Con- 
densers, Receivers, Pumps, Temperature Control- 
lers, etc., Size 50 and 100 gal. 
3—Lee Stainless Steel Receivers, 50 and 175 gallons. 
1—Sharples Stainless Steel Super Centrifuge, Lab 
Type, Air Operated. 
5—Abbe Ball Mills, 50 to 20 gallons, complete. 
1—Westinghouse Precipitation Unit, 28’ x 36” x 90”, 
complete. 
3—Stokes Micro-Vac Vacuum Pumps, Model 212-E. 
1—John Wood Air Compressor with 10 HP motor. 
1—Kane 5 HP Gas Boiler 125# pressure. 
1—Carver Lab. Hydraulic Press, 120 to 20,000#. 
1—Dorco Water Purifier, Type L4 D-1 Unit. 
1—Photo Electric Color Meter. 
1—P-H Meter. 
20—4 door Cabinets Lab Benches 30x72x35 with 
black bakelite tops. 
2—Steel Hooded Cabinets 30x72x94. 


1—Amana Deep Freeze Unit. 
1—Victor Products 3 door Deep Freeze. 


Also, Thermometers, Temperature Recorders, Meat 
Choppers, balances, Beakers, Fluorescent Fixtures, Steel 
Lockers, Refrigerator 9 cu. ft., Assorted Crocks, Valves, 
Fittings, Glassware, etc. 


MIXERS 


2—Baker Perkins Stainless Steel Double Arm Jacketed Vacuum 
Mixers, with compression covers, 2% and 10 gallons. 


THE GELB GIRL—FEBRUARY 1958 


AUTOCLAVES, KETTLES and TANKS 


1—Pfaudler Series R 1000 gallon Glass-lined Jacketed Reactor, 
complete with Agitator Drive and Motor. 
1—Pfaudler Series XL Glass-lined Jacketed Reactor, complete 
with Agitator Drive and Motor. 
2—Pfaudler Glass-lined Jacketed Reactors complete with Agita- 
tors and Drives, 1000 and 750 gallons. 
10—Pfaudler 1000 gallon Glass-lined Series R Jacketed Kettles. 
2—Glascote Glass-lined Jacketed Stills, 150 gallons, Complete. 
1—Pfaudler Glass-lined Jacketed Reactor with Agitator and 
Drive, 50 gallons. 
1—Pfaudler Glass-lined Jacketed Series P Kettle. 100 gallon 
10—Pfaudler 1000 gallon Glass-lined Vacuum Receivers 
5—Stainless Steel Jacketed Reactors, 200 gallons to 1000 gallons 
2—Aluminum Vertical Storage Tanks, 12,000 gallons 


MISCELLANEOUS 


2—Struthers Wells Type 316 Stainless Steel ReBoilers, 445 sq. ft. 
and 380 sq. ft. 

1—Richmond Engineering Type 316 Stainless Steel Heat Ex- 
changer, 350 sq. ft. 

4—Type 317 Stainless Steel Heat Exchangers, 892 sq. ft. 

1—Stokes Stainless Steel Rotary Vacuum Dryer, 3’ x 15’ 

1—Merco Stainless Steel Centrifuge, Type B9 

1—Feinc Stainless Steel Rotary String Filter, 3’ x 3’ (New) 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


U.SLHIGHWAY No.22, 


CuemicaL Encrngerinc—February 10, 1958 


‘UNION,N.J. 


MUrdock 6-4900 


_ 
: 
«= 
: 
| 
| 
Satahtished 1986 
| 


How Koroseal helps cut cost 
of nickel-plating jewelry 


HE Victory Polishing and Plating 

Company of Providence, Rhode 
Island specializes in the nickel-plating 
of jewelry, turning out such items as 
nickel-plated cuff links, tie bars, neck- 
lace chains and pins. The nickel solu- 
tion used is highly corrosive and runs 
at an almost constant 130°F. Ordinary 
“acid-resistant’’ hoses continued to 
fail—they couldn't take the combined 
assault of corrosion and heat. 

Then, in the summer of 1956, the 
company installed B.F.Goodrich 
Koroseal rigid polyvinyl! chloride pipe. 
Result: absolutely no maintenance is 
required, and close examination shows 
no apparent wear. This company ts 
replacing all of its “acid-resistant”’ 
hose with Koroseal pipe, and has lined 
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all its acid storage tanks with rigid 
<oroseal PVC plate. 

Versatile Koroseal has answered 
countless problems for alert manufac- 
turers. Koroseal is unaffected by most 
alkalies and acids, and is completely 
inert in the presence of oil, alcohol, 
and salt solutions. 

Exceptionally easy to install, Koro- 
seal PVC can be threaded, cut, welded 
or drilled. It has excellent insulation 
properties, will not support combus- 
tion, and never needs painting. 

Find out how this light, inexpensive, 
long-wearing pipe can make your oper- 
ations more efficient. Fill in and mail 
the coupon on the right. B. F. Goodrich 
Industrial Products Company, Martetta, 
Ohio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS CoO. 
MARIETTA, OHIO 
B.F.Goodrich Industrial Products Co. 
Dept. CE-2, Marietta, Ohio. 
Please send me free booklets on: 


O Rigid Koroseal Pipe 
O Rigid Koroseal Sheet 


Name 


Company. 
Address 


City Zone State 
Korosea! —T.M.Reg. U.S. Pat. Off 
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EVEN MONEY 
IT’S 
GEARMOTOR 


GOING WORK! 


We make a lot of Gearmotors here at Master. The point is, 
we've been selling more than all other makes combined. There 
are more Master Gearmotors in use than all others. Users buy 
more. And you don’t find any foolish motor buyers—or not 
for long. 


So it’s obvious that Master Gearmotors simply must meet 
most requirements best. If you’re not a Master Gearmotor 
user, now’s the time to find out what you’re missing! 


IT’S TIME YOUR DRIVE REQUIREMENT MEETS ITS MASTER 


With five types of parallel and right angle 
Gearmotors, Master has the flexibility and choice 
of design you need. 


Master Gearmotors are available With electric motor and gears combined into 
with all Master motor types in right a compact, integral power unit, you reduce costs 
and increase efficiency through elimination 

of belts, couplings, chains, sprockets, 

external bearings or separate reducers. 


They are available in sizes from 1 to 125 H.P. 
You can integrate with the gearmotor: 

electric brakes, 3 types of variable speed units 
and fluid drive in any combination. 


THE MASTER ELECTRIC COMPANY : Dayton 1, Ohio 
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Now...separate slurries up to 35% solids 


by volume without stopping for sludge removal! 


You can run a Titan Superjector for as 
long as a month at full speed without a 
single shutdown for cleaning. 

This centrifuge periodically ejects 
sludge automatically while running at 
full speed, cleans itself completely in 
ten seconds or less. 

With this new Pfaudler centrifuge 
you can concentrate solids up to 40% 
dry weight. You can get clear effluents 
at the same time. 

It discharges mixed solid particles up 
to 4%” diameter, removes solids both 
heavier and lighter than infeed. 


There are settling vanes within the 
Superjector to curtail turbulence and 
shear of solids. You can adapt infeed 
holes and disc spacers closely to your 
product by selecting from the wide 
range of discs available from stock. 


Lower running cost 


The Titan Superjector periodically and 
automatically rids_ itself of sludge 
through a series of 4” by 5” slots on 
the bowl circumference. The bowl’s own 
centrifugal force builds up the hydro- 
Static pressure which opens the slots. 


THE PFAUDLER Co. 


a division of PFAUDLER PERMUTIT INC. ¢ Rochester 3, New York 


Since there is no braking effect from 
continuous discharge of solids, power 
consumption is exceptionally low. 

The Titan Superjector has proved its 
value time and time again in such 
service as separating liquids from ani- 
mal intestines for pharmaceuticals, re- 
fining vegetable oils, purifying waste 
lubricants, extracting fish oils, recover- 
ing yeast and cereal proteins, and a 
great number of other uses. 

For further information on its unique 
design and operation, write for Bulle- 
tin 946. 


